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FOCT IEC 60664-5—2013
Mpeancnosue

Llenu, OCHOBHbIE NPUHLMNLI U NOPSAAOK NPOBEAEHMA paboT NO MEXTOCYAAapPCTBEHHON CTaHAapTU3aUmMK
ycraHoBneHbl FOCT 1.0—92 «MexrocygapcreeHHasa cucrema crtanaaptusauun. OCHOBHbIE NOMOXEHUSA» U
FOCT 1.2—2009 «MexrocynapcTseHHas cucrtema crasgaptusauun. CTaHaapTbl MEXroCyaapCTBEHHbIE,
npasuna U pekoMeHJauuyM No MEXroCyAapCTBEHHOW craHaaptu3dauuu. MpaBuna pa3paboTku, NPUHATUS,
npuMeHeHusl, 0GHOBNEHNUSA 1 OTMEHbI»

CBegeHus o ctaHgapre

1 NOArOTOBNEH ABTOHOMHOW HEKOMMEpYEeCKOW opraHusaumenn «HayyHO-TEXHUYECKUI LEHTpP
«3Heprua» (AHO HTLl «3OHeprusi») Ha OCHOBE CODOCTBEHHOrO AyTEHTUYMHOIO MEepPeBO/la HA PYCCKUIA A3bIK
MeXaAyHapoAHOro CTaHAapTa, yKa3aHHOro B NyHKTe 5

2 BHECEH $eaeparnbHbIM areHTCTBOM N0 TEXHUYECKOMY PErynMpoBaHMUIO U METPONOrun

3 MPUHAT MexrocyaapCrBeHHbIM COBETOM MO CTaHgapTu3auuu, MEeTponorum u ceptudukaumm
(npoTtokon oT 14 HoaAGps 2013 r. Ne 44-2013)

3a NpUHATUE NPOroNocoBanu:

KpaTKoe HauMeHoBaHWe CTpaHbl Kop CTpaHbl No MK CoxpameHHoe HaunMeHoBaHWe HauyWoHanbHOro
no MK (MCO 3166) 004-97 (MCO 3166) 04-97 opraHa no ctaHgapTusauuu
ApmeHus AM MuHakoHOMUKM PecnyGnuku ApmeHus
Kuprususa KG Kbipreisctanaapt
Poccus RU Poccrangapt
TamKuKncTaH TJ Tapxukcranaapt

4 lMpukasom PepepasnbHOro areHTCTBa Mo TEXHUYECKOMY PerynupoBaHuio U mertponorum ot 15
anpens 2014 r. Ne 341-ct mexrocypapcTBeHHblin ctaHaapt FOCT IEC 60664-5—2013 BBeaeH B AeNCTBUE B
KayecTBe HauuoHanwHoro cranaapra Poccuiickon ®egepauun ¢ 1 aHeapsa 2016 r.

5 Hacrosawmint cTtaHaapT uAEHTUYEH MexayHapoaHomy crtaHaapty |EC 60664-5:2007 Insulation
coordination for equipment within low-voltage systems — Part 5: Comprehensive method for determining
clearances and creepage distance equal to or less than 2 mm (KoopauHauus usonsuuu ans o6opyaosaHua
B HM3KOBOJIbTHBIX cucTemax. Yactb 5. KOMNneKkcHbIn METoA onpeaeneHns 3a30poB U NYTEH YTEUKN, paBHbIX
UM MeHee 2 MM).

MepeBOA C aHrMMICKOro A3blka (en).

CBeaeHusi 0 COOTBETCTBUM MEXrOCYAapCTBEHHbIX CTAHAAPTOB CCbIMOYHLIM MEXAYHapOAHbIM CTaH-
JapTam npuBeAeHbl B JONOMHUTENBHOM NpunoxeHun JA.

CreneHb cooTBeTCTBUA — uaeHTuyHas (IDT)

OdbuumanbHbIi 9K3eMNNSp MeXAyHapoAHOro cTaHaapTa Haxoautes B PeagepanbHOM UHGOPMaLMOH-
HOM )OHAE TEXHUYECKUX PErNaMEHTOB U CTAHAAPTOB.

6 BBEJEH BMEPBbIE
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UHpopmayusa 06 UMEHEeHUsX K HacmosuemMmy cmaH0apmy nybnukyemcs e exeao00HOM uHgpopmayu-
OHHOM yKasamese «HayuoHarnbHbie cmaHO0apmbi», @ MEKCm U3MeHeHUll U rnonpasoK — 8 eXeMeCSYHOM
UHbopmauUuoHHOM yka3amere «HayuoHaneHble cmaHdapmei». B criydae nepecmompa (3ameHbt) uiu om-
MeHbl Hacmosuweeo cmaHdapma coomeemcemeytowee yeedomneHue bydem onybrnuKkoeaHO 8 exemecsy-
HOM UHGOPMaUUOHHOM yKa3zamene «HauuoHanbHble cmaHO0apmbl». Coomeememesyrowas uHgpopmayus,
ysedomneHue U meKkcmel pa3mewalomes makxe 6 UHopMauUuoHHOU cucmeme obuweeo nosib308aHust — Ha
ocpuyuansHomMm calime ®edepasibHO20 azeHmcemesa o MexXHUYECKOMY peaynuposaHuio u mMemposiosuu 8
cemu ViHmepHem

© Crangaptudgopm, 2014
B Poccuiickoi deaepaunm HaCTOSILLMI CTaHAAPT HE MOXET ObITb NMOSIHOCTLIO UM YaCTUYHO BOCMPO-

n3BeAeH, TUPaXXMpoBaH U PacnpoCTpaHeH B kadecTBe oduumanbHOro usgaHusa 6e3 paspewenua depe-
panbHOro areHTCTBa N0 TEXHUYECKOMY PEryfimpoBaHuio 1 MeTposiorum
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BBepgeHune

Hacrosiuit ctaHgapT SIBNSAETCA YacTblo CepuKU MEeXIYHaAPOAHbIX CTaHAapTOB Noa obLwyM Ha3BaHWEM
«KoopavHaums usonsiymm ans o60pya0BaHUs B HU3KOBOMbTHBIX CUCTEMAX».

Hacrosiwuin ctaHaapt npeaHasHadYeH ana npumexeHus ¢ IEC 60664-1.

Hacrosiuit ctaHaapT onpeaenseT yPOBHW BNAXHOCTU M BIUSHWE BIIAXXHOCTW HA PACCTOAHUSA YTEYKM.

Hacroswumin ctaHpapT yCTaHaBMUBAET KPUTEPUN HAZHAYEHUSA:

- MUHMMATIbHBIX PACCTOSAHWIA YTEYKN 3HAYEHUAMU MEHEE 2 MM B YCIOBUAX CTENEHU 3arpsisHeHua 2 u 3
MEHbLUMX, YEM 3HaYeHUs, ykasaHHble B IEC 60664-1;

- YMEHbLUEHHbIX MUHUMAIIbHBIX PACCTOSAHUIA YTEUKU ANS NEeYaTHbIX NNaT U aHanOrMYHbIX KOHCTPYKTU-
BOB B YCIOBUSIX CTEMEHU 3arpA3HEeHnsa 3 MEHbLUUX, YEM 3HAYEHUs, ykaszaHHble B IEC 60664-1;

- MMHUManbHbIX PACCTOSIHUI yTeukn, obecne4mBaoLLmx He0BX0AUMYIO U3ONSILUOHHYIO YCTOWYMBOCTD
B YCNOBUAX BNAXHOWN cpebl.

KpoMe 9TOro, HacTOSAILUMI CTaHAapT ycTaHaBnuUBaeT psa TpeboBaHW M YCNOBUI UCMbLITAHWUIA B 3aBU-
CUMOCTU OT BUAA M34ENUIA, MeCTa UX NPUMEHEHUs NpKU 3KCnyaTayuu, NepuoanyHOCT BO3AENCTBUA nepe-
HanpsKeHUA Ha M3AEenusa U T.4., YCTaHaBNMBAaET METOA MCNbITAHMI HA BraronornoweHne M3onsALUOHHbIX
maTepuarnos.

CTaHgapT MoxeT BbiTb UCNONbL30BaH Npu paspaboTke cTaHAApTOB HA NPOAYKLUMIO U pa3paboTke m3-
Aenuin aNeKTPOTEXHUKN.
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MEXTOCVYAAPCTBEUHHT B H CTAHIODAPT

KOOPAUHALIUA N3onauun ana osoPYAOBAHUA B HU3KOBOJIbTHbIX CUCTEMAX
Yactb 5

KomnnekcHbI meToa onpeaeneHUn 3a30pOB U NYTeil yTeYKn, PaBHbIX UM MeHee 2 MM

Insulation coordination for equipment within low-voltage systems —
Part 5: Comprehensive method for determining clearances and creepage distance equal to or less than 2 mm

Narta BBegenns — 2016—01—01

1 Obnactb NnpuMeHeHus

Hacroawmin craHpapt onpeaensetr HasHa4YeHWe pasmMepoB U3ONSALMOHHLIX MPOMEXYTKOB (3a30pOB,
Aanee — 3a30pbl) U PaCCTOSAHWIA YTEYKM AN NPOMEXYTKOB PaBHLIX MM MEHee 2 MM ANA NeyaTtHbIX nnat u
aHanoOrMyHbIX KOHCTPYKUMIA, A€ 3a30pbl U PACCTOAHMA YTEYKM ONpedenuMbl M pacnorioXeHbl BAOMb
NOBEPXHOCTEN TBEPAOW M3ONSALIMK, TAKUX KakK yacTu, onpegensemole B IEC 60664-1 (nyHkT 6.2).

Pa3smepbl, ycTaHaBnMBaeMble B HACTOsLIEM CTaHaapTte, bonee TOYHble, YeM NpeaycMoTpeHbl B IEC
60664-1. TeM He MeHee, TOYHOCTb pasMepPoB HACTOAWWUM CTaHAAPTOM HEe perriameHTupyeTcs, AnA 3Toro
MOXeET npumeHsaTbes IEC 60664-1.

Hacrosimin ctaHaapT MOXET NPUMEHSITLCA TOMLKO NONHOCTLIO (B Lenom). OH He no3BonsieT BbiIOpaTb
OAWH Unn Gonee pasgenoB M 3aTeM MPUMEHUTb ero (Mx) ¢ COOTBETCTBYIOLMMM pasaenamu |[EC 60664-1.
Hacroswui ctanaapT MOXET NPUMEHATLCS TONbKO COBMECTHO ¢ IEC 60664-1.

Korga HacTosiLMii cTaHaapT NPUMEHAETCH AN HasHAYeHUs pasMepoB 3a30POB U PACCTOSAHUI YTEUKU
PaBHbIX UMM MEHee 2 MM, BCe pasferbl MPUMEHAIOTCA COBMECTHO C COOTBETCTBYOWMMU pasgenamu |[EC
60664-1. [Ina pasmepoB 3a30POB U PACCTOAHMIA yTedkn BGonee 2 MM U Ans TBEPAON M3ONSALUU B OCHOBHOM
npumeHseTtca IEC 60664-1.

MpumMmevaHune 1 — OrpaHnyeHne pasMepoB ANs PacCTOSHUA PaBHbLIX UMK MeHee 2 MM NpUMEHUMO ANns
OCHOBHOI W AonofiHuTensHol usonsayun. OBLWMiA paaMep YCWNEHHON unu ABONHON U3onsumu aomkeH G6biTe Gonee 2
MM.

Hacroswmin ctaHaapT OCHOBBLIBAETCH Ha OCHOBHbLIX KPUTEPUAX HA3HA4YEHNs pa3MepoB:

- MMWHMMarnbHble 3a30pbl HE3aBMCUMbl OT JIOKAanbHOW OKpyxaiwen cpefbl (MUKpocpeabl)
(cm. Tabnuuy 2);

- MMHMMAaTnbHbIE PACCTOSAHUA YTEYKU ANA cTeneHen 3arpasHeHus 1, 2 u 3 n3baBnsaoT OT NOBPEXAEHUN
TPEKUHTOM;

- MMHUMAarbHbIE PAaCcCTOSHUA YyTeYKU M3BaBMAT OT NOBPEXAEHUS UCKPOBLIMW paspsaaMu no noBepx-
HOCTM u3onsAumm (cM. Tabnuuy 5).

MpuMeyaHune 2— NS MUHAMaNbHBLIX PAcCTOAHUIA yTeYku, obecneynBatoLiux HeoGX0AUMYIO N30ONALMOH-
HYO CTOMKOCTb, CM. Tabnuuy A.2.

MpumedaHune 3— Hactoawun cTaHfapT HENPUMEHUM LNS YCNOBUA MUKPOCPE bl XYXe YEM CTENeHb 3a-
rPA3HEHWS 3 UMK YPOBHSA BMaXHOCTH.

2 HopmaTtuBHbIe CCbINKU

MpumMeHseTcsa IEC 60664-1 (pasgen 2) co cneaylowmmMy 40NONHEHNAMMN:

IEC 60364-5-51:2005 Electrical installations of buildings — Part 5-51: Selection and erection of elec-
trical equipment — Common rules (3nekTpoycTtaHoBkM 3aaHuil. YacTb 5-51: BbiGOp M yCTaHOBKA 3MEKTPO-
o6opyaoBaHua — OCHOBHbIE NpaBuna)

IEC 60664-1:2007 Insulation coordination for equipment within low-voltage systems — Part 1: Prin-
ciples, requirements and tests (KoopauHauus uzonsumu gna o6opynoBaHUs B HU3KOBOMbTHBIX CUCTEMAX.
Yactb 1: MpuHUmMnbl, Tpe6OBAHUA U UCTIbITAHKS)

N3paHue ocpuumanbHoe
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IEC 60721-3-3:1994 Classification of environmental conditions — Part 3-3: Classification of groups of
environmental parameters and their severities — Stationary use at weatherprotected locations (Knaccuduka-
Lus yCroBui okpyxatowen cpegbl. Yacte 3-3: Knaccudukauus rpynn napameTpoB OKpyKatowlen cpeabl u
COOTBETCTBYIOLLMX CTENEHEN XEeCTKOCTU — CTauuoHapHOe NpUMEHEeHUe B MecTax, 3alMLLEHHbIX OT noroa-
HbIX YCITIOBUiA)

IEC 60721-3-7:1995 Classification of environmental conditions — Part 3-7: Classification of groups of
environmental parameters and their severities — Portable and non-stationary use (Knaccudukauyus ycnosun
okpyxatowien cpeabl. Yacte 3-7: Knaccudmkauus rpynn napameTpoB OKpyXalowien cpeabl u COOTBETCT-
BYIOLLIMX CTEMEHEeN XECTKOCTU — [NepeHoCHoe N HecTaunmoHapHoe NPUMeHeHne)

IEC 60721-3-9:1993 Classification of environmental conditions — Part 3: Classification of groups of en-
vironmental parameters and their severities — Section 9: Microclimates inside production (Knaccudpukaumsn
yCcrnoBsuii okpyxaroLen cpeabl. Hacte 3-7: Knaccudukauua rpynn napametpos OKpyxatowen cpeabl u coot-
BETCTBYIOLLUMX CTEMEHEN XKECTKOCTU — MUKPOKNUMAT BHYTPU NPOAYKLMN)

MpnmMedvaHune — lMpu NONb30BaHUKA HACTOSILUMM CTaHAAPTOM LenecoobpasHo NpoBEpUTb AEWCTBUE CCbl-
FIOYHbIX CTaHAapToB B MH(MOPMAaLIMOHHON cucTeme obLLero nonb3oBaHWs — Ha oduuynansHoMm caite defepanbHoro
areHTCTBa N0 TEXHUYECKOMY PEerynupoBaHuio 1 METPONornn B ceTm UHTepHET unu no exerogHoMy WHMOpMaLUOHHOMY
yKkasaTento «HaumnoHansHble cTaHgapThl», KOTOpbIA onybnukosaH No COCTOAHUIO Ha 1 AHBapSA TeKyLlero roaa, U no Bbl-
nyckam exeMecsa4HOro MHPOPMaLMOHHOMo yKasaTensa «HauuoHanbHble cTaHaapThi» 3a Tekywuii roa. Ecnn ceulinovHbIin
cTaHAapT 3ameHeH (M3MeHeH), TO NPU MoMb3oBaHWMKU HacTOALWMM CTaHAAapTOM cneayeT PyKOBOACTBOBATLCA 3aMeHAIo-
MM (M3MEHEHHBIM) CTaHAapTOM. Ecnu cCbiNoYHblif cTaHAapT OTMeHeH 6e3 3aMeHbl, TO NONOXeHUe, B KOTOPOM AaHa
CChINKa Ha Hero, NPUMEeHAETCA B 4acTu, He 3aTparnBatoLeil 3Ty CChINKY.

3 TepMmuHbI M onpeaeneHus

Mpumensetca IEC 60664-1 (pasgen 3) co creayowmmMy 40NOSTHEHUAMMU:

3.1 BnaronornouweHue (water adsorption): Cnoco6HOCTb U30NALMOHHOrO MaTepuana nornowarb Bo-
[y CBOEi NOBEPXHOCTbIO.

3.2 kpuTHUECKaa OTHOCHUTENbLHasA BRAXHOCTL (critical relative humidity): 3HadyeHune oTHocUTENLHON
BMAXHOCTM, NPWU KOTOPOM UMMNYSILCHOE BblAEPXMBAEMOE HANPsHDKEHME ANA PaccTOAHMA yTedkn gocturaert 95
% OT 3HAaYeHUs, YCTAHOBJIEHHOIO NPU 3HA4YEHUU OTHOCUTENBHON BNAXXHOCTU 70 %.

4 KoMmnneKcHbIA MeTo onpeaesieHUA 3a3sopoB U NYTEN YTEUKH
4.1 BBoAgHblIe YTOYHEHUA

Hacroswuii ctaHaapT ABRSAETCA CTAaHAAPTOM, NPOAOHKAIOWMM NOSTAMNHOE COBEPLLUEHCTBOBAHUA KOM-
nnekca crangaproB IEC 60664, HauaToe ¢ nepBoro usgaHua ocHosononaraiwlero craHagapra s 1980 r.

C 1992 r. ocHoBOMoONaraiowui craHaapt 6bin nepeusaan B suae |IEC 60664-1 ¢ nocneayowmm no-
3TanHbIM U3JaHueM Apyrux Yactei, Ha OCHOBE OA4HOM U3 HUX pa3paboTaH HaCTOsALLMIA cTaHAapT.

4.2 OCHOBHbI€ NPUHLMNbI

KoopauHauus msonsiumu nogpasymeBaeT BbIOOp xapakTepucTuk n3onsauum o6opyaoBaHUA C y4ETOM
€ro YCTaHOBKU U YCITIOBUI OKPY>KaloLLel cpeabl.

KoopauHauus nsonsuum MoXeT ObiTb MOMHOCTLIO AOCTUTHYTA, €CNKU KOHCTPYKUMA 060opyaoBaHus oc-
HOBaHa Ha CTOWKOCTU K BO3MOXHbIM aHOMAsIbHbIM BO3AEWCTBUAM, NPOUCXOAALLMM B TEYEHME CPOKa CRyxObl
nsaenua.

MpumenseTca IEC 60664-1 (NyHKT 4.2) C y4€TOM CReayloLwmux U3MEHEHUN:

4.2.5 KoopauHauusa u3onsauum ¢ y4eToMm BpeMeHHbIX NepeHanpsaxeHun

KoopauvHauus m3onsiumm ¢ y4eTOM BPEMEHHbIX NepeHanpsKeHUN OCHOBAHA HA BPEMEHHbIX NepeHa-
NpsKeHUNAX, yka3aHHbix B IEC 60364-4-44 (paspen 442) (cM. 5.4.3.2.3 HacToALLEro cTaHaapTa).

MpumMmeuyaHue — MMelowmecs ycTpoicTsa 3aWuThl OT UMNYNLCHBIX NepeHanpsxeHnii (Y3UIM) obblvHO He
CNOCOBHBI OrpaHUYUTE CONPOBOXAAIOLLYIO SHEPTUIO BPEMEHHbBIX NepeHanpsKeHiA.

4.2.6 KoopauHauus U3onsauum ¢ y4eToM yCrioBUIN OKpyXatowen cpeabl

Ons n3onauum AOIKHbI ObITh YYTEHbI YCNOBUS MUKPOCPEAbI.

Ycnosua MUKPOCPE/bl 3aBUCAT B NEPBYIO 0YMepeab OT TOr0, B KaKUX YCNOBUAX MaKpocpeabl YCTaHOB-
neHo obopyaoBaHWe M B MEHbLLEN CTENEHU OT TOro, Kak uaeHTUuUMpyeTca okpyxaiowasa cpeaa. bonee
TOro, MUKpocpeaa MOXeT bornee UnmM MeHee OTNUYATBLCA OT MaKpPocpeAbl, HaNpUMEpP BCREACTBUE HaNUuusA
060104k, HarpeBa, BEHTUNIMPOBAHUS UMM BO3AEWUCTBUSA NbINW B 30HE NOKanbHOW Cpeabl.

2
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MpumMmedaHune — 3awuta oborodek, obecrevnBaemas B 3aBUCUMOCTH OT KNaccudUKaLmm, ykasaHHON B
|IEC 60529 [3], HeobsA3aTeNbHO YNyYLUIAeT JIOKanbHYO OKPYXKatoLLyto Cpefly C TOYKU 3PEHUS 3arpA3HeHUN.

Haubonee BaXKHbIMW XapakTEPUCTUKAMM OKPYKAIOLLEW cpelibl ABNAIOTCA cneaylowme:
- ANS U30MNALMOHHBIX NMPOMEXYTKOB!

JaBneHne Bo3ayxa,

TeMneparypa, ecnv OHa UMEET 3HaYUTENbHbIe KonebaHus;
- ANsi PaCCTOAHMWIA YTEYKU:

JaBrneHne Bo3ayxa,

3arpsAsHeHus,

OTHOCUTENBHAS BMAXHOCTb,

KOHAeHcauus Bnaru,

- Ans TBEPAOM U30NALMMK:

Temneparypa,

OTHOCUTEIbHas BIaXXHOCTb.

4.3 HanpsxeHusi U yPOBHU HanpsXeHUs

4.3.1 OCHOBHbI€E NONOXEHUA
MpumeHseTcs |IEC 60664-1 (noanyHKT 4.3.1).

4.3.2 OnpeageneHne HaNPAXeHUA NpU ANUTEeSIbHOM BO3AENCTBUN

4.3.2.1 OCHOBHbI€ NOJIOXEHUA

MpumensieTcsa IEC 60664-1 (noanyHkT 4.3.2.1).

4.3.2.2 HanpsxeHue ans npoBepPKU OCHOBHOW U30onNsLMM

4.3.2.2.1 O6opyaoBaHue, NUTaKOLLEECH HENOCPeACTBEHHO OT rMAaBHON HU3KOBOSMBTHOW CUCTEMBI

HoMuHaneHOe HanpskeHue rnaBHOW HM3KOBOSIbTHOW CETM AOSHKHO ObiTb B COOTBETCTBUU
c |IEC 60664-1 (tabnuubl F.3a n F.3b, npunoxenune F) n 810 HanpsbkeHne, Kak MUHUMYM, AOSDKHO ObITb UC-
nonb30BaHo AnsA Bbibopa paccTosiHuin yTevek. OHO Takke MOXeT ObiTb MCMONb30BaHO Ans BbIGOpa HOMU-
HanNbLHOIO HaNPsXXeHWA M30NALUN.

Ona o6opyaoBaHus, UMEIOLLEr0 HECKONbKO HOMMUHATNbHBIX HaNpsXeHui, 4To TpebyeT npumeHeHus
pas3nn4HbIX HOMUHaNbHbIX HanmeeHmZ HU3KOBOJTbTHbIX CUCTEM, BblﬁpaHHoe HanpsbkeHune AO0IMKHO COOTBET-
CTBOBaTb HanbormnbLUEMy HOMUHANLHOMY HanpsXXeHnio 060pyA0BaHUS.

TexHuyeckne KOMUTETDI OOJDKHbI YYUTbIBATD, BbI6VIpaeTCﬂ JIN Hanps>keHue:

- OCHOBHO€E MexhasHoe, unu

- OCHOBHOE Mexay pa3oi U HerUTparnsio.

B nocnegHemMm cnyvyae TexHU4eckMe KOMUTETblI AOJDKHbI onpeaensrb, Kakum 06pa30M NMPUMEHATb U
YBEAOMIATh, YTO 060pyAOBaHUE NPEAHA3HAYEHO TONBLKO ANt CUCTEM C 3a3€MIIEHHOW HENTpanbIO.

4.3.2.2.2 Cucrtembl, 060pya0BaHNE U BHELLHUE CETU, HE MUTAIOLMECH HENOCPEACTBEHHO OT FMaBHbIX
HW3KOBOMbTHBLIX CUCTEM

Mpumensietcs IEC 60664-1 (nognyHkT 4.3.2.2.2).

4.3.2.3 HanpsixeHue ans npoBepku hyHKLUMOHANbLHON M30oNALMU

MpumensieTcs IEC 60664-1 (noanyHKT 4.3.2.3).

4.3.3 OnpeaeneHne HOMMHaNIbHOr0 UMMYNbCHOIO HaNPsHXeHUA

4.3.3.1 OCHOBHbIe NOJSIOXEHUA

Mpumensietcs IEC 60664-1 (noanyHkT 4.3.3.1).

4.3.3.2 Kateropuu nepeHanpsikeHus

4.3.3.2.1 OCHOBHbIE NOMOXEHUS

MpumensieTcs IEC 60664-1 (nognyHkT 4.3.3.2.1).

4.3.3.2.2 ObopynoBaHue, nuTaoLLEeeca HeNOCpeACTBEHHO OT MMAaBHOMO0 UCTOYHUKA

Mpumensietcs IEC 60664-1 (noanyHkT 4.3.3.2.2).

4.3.3.2.3 Cucrembl 1 060pyaoBaHue, He NUTAIOLLUECHA HENOCPEACTBEHHO OT MABHOMO UCTOMHUKA HU3-
KOro HanpsikeHus

MpumensieTcs IEC 60664-1 (noanyHkT 4.3.3.2.3).

4.3.3.3 Bb160p HOMMHANBLHOrO UMNYNLCHOIO HaNPsXXKeHUA Arnga 06opyaoBaHusA

MpumensieTcs IEC 60664-1 (noanyHkT 4.3.3.3).

4.3.3.4 KoopauHauua UMNynbCHbIX HaNpsHkeHN U3onALMN B 060pyaoBaHUN

4.3.3.4.1 Yactu unu yenu B 060pya0OBaAHUN B 3HAUUTENBLHOW CTEMEHW HEYCTOMYMBLI K BO3AEWUCTBUIO
BHELUHMX KPaTKOBPEMEHHbIX NepeHanpPsHKEHUN.

Mpumensetca IEC 60664-1 (noanyHkT 4.3.3.4.1).
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4.3.3.4.2 Yactn unu uenu B o60pyaoBaHum, CneuuanbHo 3alumiLieHHbIe 0T BO3AEeNCTBUSI KpaTKoBpe-
MEHHbIX NEPEeHanPsXKEHWUN.

OnsA Taknx yacteit HET BHELUHUX KPaTKOBPEMEHHbIX NepeHanpsiXeHWn, B 3HAYUTENbHOW CTENEHU Bbl-
3bIBAKOLLMX HEYCTOMYMBOCTb, UMMYSIbCHOE BbIAEPKUBAEMOE HanpshkeHue, Heobxoaumoe Anst OCHOBHON
U30MALMKN, HE CBA3AHO C HOMMHAILHLIM UMMYMbLCHBIM HaNPsHKEHUEeM 060pyAOBaHUSA, HO YCNOBUA AeiCTBU-
TenbHbl ANA YacTei unu ueneii. NpumeHeHue psiaa NpPeanoYTUTENbHbLIX 3HAYEHWI UMMNYNbCHBIX HAMPSHKE-
HUI n3noxeHo B IEC 60664-1, 4.2.3, 6onee TOro peKOMeHAYeTCsl NPUMEHATL CTaHAapPTU30BaHHbIE 3HAYe-
HUS. B ocTankHbIX Cry4asx 4ONycKkaeTCst MHTEPNONALMA 3Ha4YEeHWI, yKa3aHHbIX B Tabnuue 2.

4.3.3.5 KoMMyTaUuMOHHbIE NepeHanpsikeHUs!, reHepupyembie 060pyaoBaHueM

MpumensieTcs IEC 60664-1 (nognyHkT 4.3.3.5).

4.3.3.6 TpeboBaHUA K BHEIUHUM B3aUMOAENCTBUAM

MpumensieTcs IEC 60664-1 (noanyHkT 4.3.3.6).

4.3.4 OnpeaeneHne NOBTOPSAOLWEroCs MUKOBOr0 HanpPsHKeHUs
MpumenseTcs IEC 60664-1 (noanyHKT 4.3.4).
4.3.5 OnpegeneHune KpaTkoOBpeMEHHOro nepeHanpaxKeHus

4.3.5.1 OCHOBHbI€ NONOXEHUA

MpumenseTca IEC 60664-1 (noanyHkT 4.3.5.1).

4.3.5.2 HanpsixxeHue noBpexaeHUs

Mpumenaetcs IEC 60664-1 (noanyHKT 4.3.5.2).

4.3.5.3 Bo3neincTtBue oT BpeMeHHOro nepeHanpsxxeHus

AMNNUTYAa U NPOAOIHKUTENBHOCTL BPEMEHHOMO NEPEHanPsXKEHUA B HU3KOBONLTHOM 060pyAOBaHUU
npu 3amblKaHUM Ha 3eMITI0 B BbLICOKOBOSILTHOM CUCTEME, KaK ykasaHo B 5.4.3.2.3.

4.4 YacToTa

MpumMeHseTcs IEC 60664-1 (NyHKT 4.4).

4.5 Bpems nog Bo3aeiicTBUEM NepeHanpsHkeHuin
JaHHbIN NYHKT HE NPUMEHAETCA.

4.6 3arpsisHeHuA

4.6.1 OCHOBHbI€E NONOXEHUSA

M3onsaumsa noBpexaaloTcs He TONbKO NyTEeM TPEKUHra Npu 3arpsi3HEHUM B TEYEHME ANUTENbHOI0 BO3-
[enCTBNA AeNCTBYIOLLEro 3HAYEHUS NEPEHANPSKEHNSA, HO U NOJ, BO3I€CTBUEM MUKOBLIX OPOCKOB HaNpPsDKe-
HWUS 1 BNAaronormnoLieHUs NOBEPXHOCTbIO U3OMNSALMOHHOrO Marepuana. 3arpsi3HeHUEe CHWXAET UMNYMbCHYIO
U30MNALMOHHYIO CTOWKOCTb NMPU KOPOTKUX MPOMEXKYTKAX, U MOTYT NPOMCXOAUTbL UCKPOBbIE NPoOOoM Mo noBepx-
HOCTU U30NALUU.

BrnusHue BNa*HoOCTU Ha NOBEPXHOCTb M3OMNALMU BbIPAXKAETCSH YPOBHSMU BIIAXKHOCTH, YKa3aHHbIMU B
4.6.4. Bnuanue BnaronornoweHns noBepXHOCTbIO U30NSALMKN HA U3OJNSILMOHHBLIE XapaKTePUCTUKN BblpaXkaeT-
Cs rpynnamMu BnaronorfoLeHnsi, ykasaHHbiMu B 4.8.6.

4.6.2 CteneHb 3arpA3HeHUsA JSIOKaNIbHOW OKPYXaloulen cpeabl

MpumMeHseTcs |IEC 60664-1 (noanyHKT 4.6.2).

4.6.3 YcnoBua npoBoasAiiuX 3arpsasHeHuin

[aHHbIA NYHKT HE NPUMEHSAETCA.

4.6.4 YpOBHU BIIAXXHOCTH

OnA uenei yMeHbLUEHUS U3ONALMOHHBIX NMPOMEXYTKOB C YYETOM BO3MOXHBLIX UCKPOBbLIX NPOBOEB MO
NMOBEPXHOCTU UM MUHUMANbLHON U3ONALMOHHOW CTOMKOCTU YCTAHOBSEHbI CNeAyIoLWMUe TPU YPOBHS BIAXHO-
CTU MUKpOCpPEabI:

- ypoBeHb BnaxHoctu 1 (HL 1): oTHOcuTENnbHasa BNaXKHOCTb HA MOBEPXHOCTU U3ONALMMU HE AOCTUraeT
YPOBHSA, NPU KOTOPOM NPOMCXOAUT KOHAEHcaums. BnaXkHOCTb He BMUSIET HA UCKPOBbLIE NPObou;

- YPOBEHb BNaXHOCTU 2 (HL 2): OTHOCMTENbHAA BNAXHOCTb HA MOBEPXHOCTU U3ONALIMM TAKOBA, YTO
KOHOEHCcaUUA MOXET MPOUCXOAUTb MPU BPEMEHHBIX U3MEHEHUAX MUKpOCpeabl. BnaXHOCTb BNUSET Ha Uc-
KpoBble Npobou;

- ypoBeHb BnaxHoctn 3 (HL 3): oTHOCMTENbHAA BNAXHOCTb HA MOBEPXHOCTU U3ONALMM TAKOBA, YTO
KOHAEHCAaLUMs NPOUCXOAUT 4acTo. BnaxHoCTb pe3ko BNUsieT Ha UCKPOBbIEe NPoBou.

4.6.5 3aBUCMMOCTb YPOBHEN BIIAXHOCTU MaKpocpeabl

Ycnosus makpocpegbl yctaHoBneHbl B IEC 60363-5-51, IEC 60721-3-3, IEC 60721-3-7 u IEC 60721-
3-9.

4
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MpumMmevanune —BIEC 60721-3-9 npuBeAEHbI pasnnyHble cryvan KnumMaTUieckux BO3MyLLEHWNA.

3aBUCMMOCTb MEX1y YPOBHEM BNAXHOCTW MUKPOCPE/bl M ONpeaeneHHbIMU KnaccamMmn Makpocpeabl

AaHa B Tabnuue 1.

Ta6nuuya 1 — 3aBUCMMOCTb MeXAy YPOBHEM BRAXHOCTU MUKPOCPEAbI M OrpeAerieHHbIMU Kraccamm

Makpocpeabl
CTaHaapTbl, ycTaHaBNMBawwue YPpoBEHS BNAXHOCTH CO-
ﬂn Emaw)llqecmﬁ K1ace . KnumaTtudeckue knaccbl Makpocpegbl rmacHo Hazgc:)il.;,emy cTaH-
IEC 60721-3-9 Y2 Y3 Y4
IEC 60721-3-3 3K1 3K3 3K6
IEC 60721-3-7 - 7K1 7K3
IEC 60363-5-51 - ABS5 AB7 -
BapuaHTbl COOTHOLLUEHUS MeXaY
BNAXXHOCTbIO MUKPO- M MaKpocpebl Npu Bbl-
Leyka3aHHbIX Kraccax
) ) ) HL 1
o) &) &) HL 2
™) *) (&) HL3
(=) — BNaXHOCTb MUKPO- U MaKpOCPeAbl OfjMHAKOBHI,
(=) — BR@XHOCTL MUKPOCPed bl MeHbLUE, YeM BMaXHOCTL Makpocpeabl;
(+) — BNaXHOCTb MUKpOCpeasl 6osblue, YEM BMXXHOCTb MaKpOCpeab!.

4.7 ConpoeoguTtenbHasa uidopmauma, npunaraemMas K 060pya0BaHUIO
Mpumensetca IEC 60664-1 (nyHKT 4.7).

4.8 3onsiuMoHHbIe MaTepuanbi

4.8.1 OCHOBHbI€ NOSIOXKEHUA

MN3onaunoHHble maTepuanbl AOMKHbI ObiTb KnaccuduumposaHbl nNo rpynnamM B COOTBETCTBUU CO 3HA-
YeHUeM MHAeKca TpekuHrocTomnkocTn (CUT).

XapakTepucTukiU SNeKTPUYECKOK CTOWKOCTM, BbITEKAIOLME U3 XapaKTepuCTUK TEPMUYECKON, MEXaHu-
YECKOW, XMMUYECKON CTOMKOCTM M BNAronornoweHna U3onsauMoHHbIX Marepnarnos, AOMMKHbI ONpeaensaTbes
TEXHUYECKUMM KomuTeTamu. C yueTom TpeboBaHWI K TBEPAOH U30oNsALMUK NpumMeHseTcs 5.4.

4.8.2 CpaBHUTESIbHbIN MHAEGKC TPeKUHroctomnkoctn (CUT)

4.8.2.1 NoeeaeHne U30NALMOHHbIX MAaTepPUasrioB NPU HarIM4YUKU KPAaTKOBPEMEHHbIX Npo6oeB
Mpumensaetca IEC 60664-1 (noanyHkT 4.8.1.1).

4.8.2.2 3navyeHusa CUT gnAa kaTeropuit U30NALMOHHbLIX MaTepuanos

MpumenseTcs IEC 60664-1 (noanyHKT 4.8.1.2).

4.8.2.3 N'pynnbl matepuanoB

MpumensaeTcs IEC 60664-1 (noanyHKT 4.8.1.3).

4.8.2.4 icnbiTaHue ANA CPaBHUTENIbHOTO MHOEKCA TpekuHrocTonkocTu (CUT)

MpumensieTcs IEC 60664-1 (noanyHkT 4.8.1.4).

4.8.2.5 MaTepuanbl, He noaBepPKEHHbIE TPEKUHTY

MpumensieTcs IEC 60664-1 (noanyHKT 4.8.1.5).

4.8.3 XapaKTepuUCTUKU IJIEKTPUYECKON NPOYHOCTHN

MpumensieTca IEC 60664-1 (noanyHkT 4.8.2).

4.8.4 TennoBble xapaKTepPUCTUKKN

Mpumensaetca IEC 60664-1 (noanyHkT 4.8.3).

4.8.5 MexaHnyeckne u XUMMYECKNE XapaKTepPUCTUKU

MpumenseTca IEC 60664-1 (noanyHkKT 4.8.4).

4.8.6 Xapakre puCTHKM BNaronorsoweHus

MornowexHne Brary BCNeACTBUE NOBEPXHOCTHOIO adpdekTa 3aBMCUT OT XapaKkTepPUCTUK U30NALMOHHO-
ro matepuana. C y4eToM BO3AeHCTBUSA BNAronorfoLweHnsi Ha CTOMKOCTb K HaNpPsXEHUI0 N30NALNOHHbLIE Ma-
Tepuansl pacnpeaenaioTcsl Ha rpynnbl BRaronormoweHns B COOTBETCTBUM C NpoLeaypamMn COrnacHo npu-
noxexuto B cneayowmm obpasom:

- Bnaronornowiexune rpynnbl WAG 1 (HeaHauuTenbHoe BO3AENCTBUE);

- BnaronornoweHue rpynnsl WAG 2 (cnaboe Bo3aencTsne);
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- BnaronornotueHue rpynnesl WAG 3 (cpeaHee BO3AeNCTBHE);
- BnaronornowueHue rpynnsl WAG 4 (CUnbHOE BO3EICTBUE).

MpumedaHunsa

1 Knaccudukaums matepuarnos B COOTBETCTBUAU C rpynnamMi BNaronorfoLeHNst MOXET U3MEHSTBCH NPUMEHEHM-
€M HanonHuTtenen, 4o6aBoK N AeACTBUAMU NPUMEHAEMbIMU N3rOTOBUTENEM.

2 Knaccudukauma pasnudHbiX W3ONALUMOHHLIX MaTepuarnos ¢ y4eTOM rpynn BrarornornoweHus npusegeHa B
5.3.2.3.5.

5 Tpe6oBaHus 1 npoueaypbl Ha3Ha4YeHUN pa3MepoB
5.1 OCHOBHbIE€ NOMOXEHUA

3a30pbl AOMKHbI Ha3HAYaTbCA C YYETOM CTOMKOCTU K HamnpsKEHMIO B COOTBETCTBUM ¢ 5.2.2. CoOTBET-
CTBYIOLLME PACCTOAHUA YTEUKN AOSDKHbI BbIMONHATLCA B COOTBETCTBMM € 5.3.2.3.3 1 5.3.2.3.4. TBepaas u3o-
nAauMsa A0JPKHA NPOEKTUPOBAaTLCH B COOTBETCTBUM C 5.4.

5.2 Pasmepbl M30NALUOHHBLIX NPOMEXYTKOB (3a30pOB)

5.2.1 OCHOBHbI€ NMOSIOXEHUSA

3a30pbl AOIDKHLI ObITb HAa3HAYEHbl UCXOAS W3 YCTOWYMBOCTU K YCTAHOBMEHHOMY UMMNYNbCHOMY Bbl-
AepXXMBaEeMOMY HanpspkeHmio. insa o6opyaoBaHus, NPpUCOEANHEHHOTO HENOCPEACTBEHHO K FMAaBHOM HU3KO-
BONbTHOW CE€THU, TpebyeMblie BbIAEPKUBAEMbIE UMMYNbCHLIE HANPSHKEHUSI YCTAHOBMEHbI HA ocHoBe IEC
60664-1 (noanyHkt 4.3.3.3). Ecnu aencreyiollee 3HayeHWe yCTAHOBMBLLETOCA HAMNPSHKEHUS, BPEMEHHOTO
HanpsHKeHUA UMM NEPUOAMYECKU MOBTOPSAIOLErOCA NMUMKOBOTO HanpshkeHuA TpebytoT 66NnbLIMX U30NSLMOH-
HbIX MPOMEXYTKOB, YeM TpebyeTca AnA UMNYNbCHOrO BbIAEPXXMBAEMOIO HAMPSHKEHUSA, MOTYT MPUMEHSATLCA
COOTBETCTBYIOLLME 3HAYEHUS, yKasaHHble B Tabnuue 3. Ucxoaa us pesynbTaToOB CPAaBHEHUSI UMMYNbCHOTO
BbIAEPXXMBAEMOr0 HarnpsHKeHus, [EeNCTBYIOLEero 3HAYEHUs YCTAHOBMBLLETOCA HanpsPKeHUsl, BPEMEHHOro
HanNPAXXeHUs 1 NepuoaUYEckn MOBTOPAIOLErOCA NUKOBOMO HaNpsKeHWUs A0MkHbI ObiTb BbIOpaHbl HAMbonNb-
LUMe U3ONALUOHHBIE MPOMEXYTKU.

MpuMeyaHUe — PaMepbl AN AeNCTBYIOWENO 3HAYEHUS] YCTAHOBUBLUErOCs HANPSIKEHWUS UMK NOBTOPSIO-
Lerocsi MMKOBOTO HaMpsKEHUs AIBNAOTCS OMPeAensioLMMm, ECNiK 3TO He ABNSETCA 3aBLILIEHHLIM C Y4eTOM Bo3BpaTa K
ANUTENBHOMY NPUNOXEHHOMY HaNPsHKEHMIO. TEXHNYECKNe KOMUTETI SOMKHbI 3TO YUUTHIBATE.

5.2.2 Kputepuu pasmepoB

5.2.2.1 OCHOBHbI€ NOJIOXEHUA

MN30MALMOHHBIE NPOMEXYTKM AOIMKHBI ObiTh BbIGPAHbI UCXOAS U3 CREAYIOLMX BO3AENCTBYOLMX dhak-
TOPOB:

- UMNYNbCHOIO BbIAEPXXMBAEMOr0 HaMPsHXKEHUS B COOTBETCTBUM C 5.2.5 ona pyHKLMOHANLHON n3ons-
Lummn 1 5.2.6 AN OCHOBHOW, AONOMHUTENBHOW U YCUNEHHON N30NALMM;

- BblAEP>KMBaEeMOro yCTaHOBUBLLETOCH HaNPSXKEHUA U BPEMEHHOIO nepeHanpsbkeHna (cMm. 5.2.2.3);

- nepuoamn4eckn NOBTOPSAIOLLErocs NUKOBOrO HanpsbxkeHus (cM. 5.2.2.3);

- YCIOBUIA aNeKTpu4yeckoro nons (cm. 5.2.3);

- BbICOTbI: pasMepbl 30MALMOHHBLIX NPOMEXYTKOB, ykazaHHble B Tabnuue 2 n Tabnuue 3, uMeloT cno-
COBHOCTb K YCTOMYMBOCTM ANsi 060pyA0BaHMs, UCMONb3YEMOro Ha BbicoTe 40 2000 m. Ans oGopyaoBaHKs,
UCMNonNb3yemoro Ha 64 nbLUMX BbICOTaX, NpuMeHaeTes 5.2.4;

- CTENeHN 3arpA3HeHns nokanbHON oKkpyXatowen cpeabl (Cm. 4.6.2).

Tabnuuya 2 — MN30nAUMOHHbIE BO3AYLUHbIE NPOMEXYTKM ANS BblAEPKUBAEMbIX KPATKOBPEMEHHbIX ne-
peHanpsKkeHui

Y CTAHOBNEHHOS HAYGHUE MuHUManbHele maon;gggwn:::ﬂs;gﬂgf:wluagpp;M;:AKyTKM rnpw BbICOTe A0
viMAynecHoro Bbl,qea?)gweaemoro Cnydvait A. HeogHopogHoe none Cnyqa|’7| B. OgHopogHoe none
HanpsEHNA™ ", kB (cM. IEC 60664-1, 3.15) (cm. IEC 60664-1, 3.14)

0,33” 0,01 0,01

0,40 0,02 0,02
0,50” 0,04 0,04

0,60 0,06 0,06
0,80” 0,10 0,10

1,0 0,15 0,15

1,2 0,25 0,2
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OkoH4YyaHue mabnuybi 2

v, MuHUManbHbIe U30NALUOHHBIE BO3AYLIHbLIE MPOMEXYTKU NpU BbICOTE A0
CTaHOBNEHHOE 3HaveHue 2000 M Haj YpoBHEM MOPSi, MM
anyn: ::;);?K:::f: E»KmigeMoro Cnyyait A. HeogHopogHoe none Cnyyaii B. OgHopofiHOe none
(cMm. IEC 60664-1, 3.15) (cm. |IEC 60664-1, 3.14)
1,5” 0,5 0,3
2,0 1,0 0,45
2,5” 1,5 0,60
3,0 2,0 0,80
4.0” - 1,2
5,0 - 1,5
6,0” - 2,0

¥ [laHHOe HarpsiKeHne SBNAETCS:

- ANA PYHKUMOHArNbLHON U30NAUNMU — MakcumaribHoe UMMYNbCHOE HanpspkeHWe Yepes U3oNALUUOHHbIE BO3AYLUHbIE
NPOMEXYTKM (cM. 5.2.5);

- AN OCHOBHOW WU30MNALMW, HENOCPEACTBEHHO MOABEPraeMoii KpaTKOBPEMEHHBIM NEPEHANPANKEHNAM FMAaBHOW HU3-
KoBonbTHOW ceTu (cM. 5.2.6 n IEC 60664-1, 4.3.3.3 n 4.3.3.4.1), — HOMUHANLHOE UMNYNbCHOE HanpsbkeHne obopy-
foBaHus,

- ANA ocTanbHO OCHOBHOW uUsonsauuu (cM. 4.3.3.4.2) — Haubonbluee UMNYIILCHOE HanpsXXeHue, KOTopoe MOXeT
npunaraTbea K Lensam.

Ana yeuneHHon usonauum — cm. 5.2.6.

I'Ipe,qnhoMTeanble 3HaveHuA ykasaHbl B IEC 60664-1 (nognyHKT 4.2.3).

° Ans vacteit Leneii B 060pyaoBaHum, sBnsoLieMcs 06 LEKTOM UMNYTMBCHBIX HaNPsPKEHUA B cooTBETCTBUN € 4.3.3.4.2
JlonyckaeTca ycpefHeHne 3HadeHnil. OfHako cTaHAapTu3auusa TpebyeT npUMEeHEHUs MpeAnoYTUTENbHLIX 3HAYEHU
MMNYNbCHBIX HANPSXXEHUW, YKkaszaHHbIX B IEC 60664-1 (nognyHKT 4.2.3).

Mpu mexaHn4eckux BO3AEeNCTBUSX, TAKUX Kak BUOpaLus unu NpUnoXeHHbIE YCUNUA, MOryT ObITb Ha-
3HaYeHbl YBENUYEHHbIE U30NSALMOHHBIE MPOMEXYTKU.

5.2.2.2 PasmMepbl Ans BbiAePXUBAEMOro KPaTKOBPEMEHHOIO NepeHanpsxeHns

M30n9LMOHHbBIE MPOMEXYTKM AOIDKHbI ObITh HA3HAYEHbI AN 0becneyeHnsi CTOWKOCTM K HeobxoauMo-
MYy UMNYNBCHOMY BblAEPXUBAEMOMY HaMnpPsXKEHWUIO B COOTBETCTBUM C Tabnuuen 2. [ina o6opyaosaHua, npu-
COEMHEHHOro HenocpPeaCTBEHHO K rMaBHOW HU3KOBOMNbLTHON CETU, TpeOyemble BblgepXUBaeMble UMNYNbC-
Hble HanpsXXeHMS YCTaHOBNEHbI HA 0CHoBe |IEC 60664-1 (Tabnuua F.1, npunoxeHue F).

5.2.2.3 Pasamepbl OnA YCTaHOBUBLLEroCH HanpsiKeHWUs,, BPEMEHHOro nepeHanpskeHns unm ne-
puoanvecKku NOBTOPSHOLLETOCA MUKOBOIO HaNpsXKeHUsA

M30n5LMOHHbIE NPOMEXYTKU AOMKHbI ObITb HA3HAYEHbl B COOTBETCTBMM C Tabnuuen 3 Ans Bblaepxu-
BaeMOro MMKOBOrO 3HAYEHWSA YCTAHOBMBLLErOCA HAaMNpsBKEHMA (MOCTOAHHOrO TOKa UMM NEPEMEHHOro Toka
50/60 I'y), BpeMeHHOro nepeHanpsi>KeHus Unu Nepuoan4eckn NOBTOPAIOLLEr0CA MUKOBOrO HanpsXeHus.

Pasmepbl B COOTBETCTBUM € Tabnuuen 2 gomkHbl ObiTb cornacoBaHbl ¢ Tabnuuen 3. [JomkHbl BbIOK-
patbca 66nbLUMe 3HAYEHUS.

MpuMeyvyaHunsa

1 Pasmepbl, ycTaHaBnusaeMble AN YacToThl Beile 30 KMy, ykasaHbl B IEC 60664-4.

2 Ecnu 3a3opbl NoABepXeHbl BO3AENCTBUIO 2,5 KB (MMKOBOro 3HaveHus) 1 Bellle, Ha3Ha4YeHne paamepoB B COOT-
BETCTBUU CO 3HAYEHUAMU Tabnuupl 3 He MOXET rapaHTupoBaTb paboTy 6e3 criydyaeB UCKPOBLIX MPOGOEB (YaCTUYHBIX
pa3psioB), ocobeHHO npu HeogHopoaHoM none. Ans paboTbl 6e3 Takux NpoboeB HeobxoaMMO NpUMeHeHne 6OnbLUKNX
3a30poB, YeM ykasaHo B |IEC 60664-1 (Tabnuua F.7b, npunoxenune F), unm nusmeHnTs 061acTe NPUMEHEHNS U3AEnUs.

Tadtnuya 3 — Pa3mepbl U30MALMOHHBIX BO3AYLUHBIX MPOMEXYTKOB YCTOMUMBLIX K BO3AEUCTBUIO ANU-
TEMNbHbLIX YCTONYUBBLIX HANPsHKEHUN, BPEMEHHbIX NepeHanpsHkeHUn 1 Nnepuoan4ecku NOBTOPSIOLMXCA MUKO-
BbIX HANPSHKEHUN

MuHUManbHbIe BO3AYLUHBIE U30NSLMOHHBIE NPOMEXYTKM MPU BbICOTE Hag
HanpsxeHue 2 ypoBHeM Mopsi He 6onee 2000 M, MM
(nukoBoe 3Haqume) kB Cnyyaii A: ycroBuUsi HEO4HOPOAHOrO Cny4vai B: ycnosus ogHopogHoro
nons (cm. IEC 60664-1, 3.15) nonsa (cm. IEC 60664-1, 3.14)

0,04 0,001 0,001°

0,06 0,002 0,002

0,1 0,003 0,00¢”

0,12 0,004° 0,004”

0,15 0,005° 0,005”

0,20 0,006° 0,006”
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Okon4aHue mabnuybi 3

MuHUManbHble BO3AYLUHbIE U30NALMOHHLIE NPOMEXYTKU NPU BBICOTE Haf,
Hanpﬂ)KeHmea) ypOBHeM Mops He 6onee 2000 M, MM
(nukosoe 3Haquwe)b), kB Cnyyvait A: ycrioBusi HEOAHOPOAHOIO Cnyyaii B: ycnosua ogHopogHoro
nons (cMm. IEC 60664-1, 3.15) nong (cMm. |[EC 60664-1, 3.14)
0,25 0,008 0,008
0,33 0,01 0,01
04 0,02 0,02
0,5 0,04 0,04
0,6 0,06 0,06
0,8 0,13 0,10
1,0 0,26 0,15
1,2 0,42 0,20
1,5 0,76 0,30
20 1,27 0,45
25 1,8 0,60
3,0 2,47 0,80
4,0 - 1,2
5,0 - 1,5
6,0 - 2,0

¥ N30M9LUMOHHBIE MPOMEXYTKM ANA APYTUX HANPSHKEHWA BEIYUCTISIOT MHTEPMONALMEN.

®) CM. prcyHOK 1 hOpMbI MOBTOPSIHOLLErOCs MMKOBOrO HANPSKEHNS.

° 3TN 3HAUEHNS OCHOBaHBI Ha SKCMEPUMEHTArbHbIX 3HAYSHUSAX, MOMYUYEHHBIX NPY aTMOCGEPHOM AaBneHUN.

9 370 3HaYEHMe faHO TONLKO ANA UHTEPMONALMN NUKOBOTO HAMPSKEHWUS! Ha OfHY CTYMEHb HKE 3HAYEHWS, OTHOCS-
Lerocs K 2 MM (MakcMMaribHOe 3HadeHne Ans faHHOro cTaHgapTa).

5.2.3 YcnoBusA aneKkTpuyeckKoro nons

5.2.3.1 OCHOBHbI€ NOSI0XKEHUA

dopma 1 pacnonoxeHme NPoBOAALLMX YacTen (9NEKTPOAOB) BAMAET HA OAQHOPOAHOCTL Nons, U, cne-
00BaTenbHO, U3ONAUMOHHLIE MPOMEXYTKW AOSMKHbI BblASPKMBATbL NPUNOXEHHbIE HanpsbkeHusa (cM. IEC
60664-1, Tabnuua 2 n Tabnuua 3, u Tabnuyy A.1 (NnpunoxeHue A).

5.2.3.2 YcnoBusi HeogHOpOAHOro nonsa (cnyvan A, Tabnuua 2)

M30n5LMOHHbIE NMPOMEXYTKM, HE MEHbLUME, YeM yKa3aHHble B Tabnuue 2 Ans HeOQHOPOAHOro NONA,
[OMKHbI BbITb MPUMEHEHBI HE3ABMCUMO OT (DOPMbI U PACNONOXKEHUS NPOBOAALLMX YacTen M H6es noaTsep-
XKOEHUA UCTBITAHWEM BbIAEPXKUBAEMbIM HANPSHKEHUEM.

M30n5LMOHHBIE NPOMEXYTKN Yepe3 OTKPbITLIE BLICTYMbI U3OMSALIMOHHLIX MATEepUanoB AOIMKHbLI ObiTb
He MEHbLLEe, YeM yKasaHHble AN YCNoBUMIN HEOAHOPOAHOrO NONS M3ONAUMOHHLIE NPOMEXKYTKM, TaK KaK KOH-
curypaumn He KOHTPONUPYETCS, B OTNIMYMNE OT €€ KOHTPONA B OA4HOPOAHOM 3M1EKTPUYECKOM Norie.

5.2.3.3 YcnoBua ogHopoaHoro nona (cnyvan B, tabnuua 2)

3HaYeHUA U30NALUMOHHBIX NPOMEXYTKOB B Tabnuue 2 ans cnyyas B npumeHsioTca Tonbko anst 0gHo-
poaHoro nons. OHn MoryT 6bITb NPUMEHEHBI NULWLIL TOrAa, Koraa dhopma U pacnonoXXeHue NPOBOASILLMX Yac-
TeN CNPOEKTUPOBAHbLI ANA AOCTWKEHUA TOro, 4ToObl 3nNeKTpuyYeckoe none UMeno paBHOMEPHbLIN nepenag
HaNPsXXEeHUS.

MN30NAUMOHHBIE NPOMEXYTKU MEHbLUME, YEM ANA YCMNOBUIW HEOQHOPOAHOrO nons, TpedyiloT noaTBep-
KOAEHUA UCNBITAHUEM BblAEpXKUBAEMbIM HanpskeHnem (cm. 6.1.2).

MpumevaHnue — OnA Manblix 3HaYEHUA UIONALUMOHHBLIX NPOMEXYTKOB OAHOPOAHOCTL 3MIEKTPUYECKOrO Mo-
N1 MOXET YXYAWATLCA B YCNOBUAX 3arpsA3HEHUS, 3HAYEHUA WU3OMALMOHHBIX NPOMEXYTKOB AOMKHbI ObiTh 06s13aTensHO
yBENMYEHbl OTHOCUTENBHO 3HAYEHUIA, yKkasaHHbIX ANA cnyyas B.

5.2.4 BbicoTa (pa3pexeHue)

3HaveHua B Tabnuue 2 u Tabnuue 3 AeWCTBUTENbHbI ANA BbLICOTbI HAJ YPOBHEM MOpS
He 6onee 2000 M, KOPPEKTUPOBKA 3HAYEHUI B 3aBUCUMOCTM OT BbICOTHI, AaHHasA B IEC 60664-1, Tabnuue
A.2 (npunoxeHue A), npuMeHMMa Ansa M3oNALMOHHBIX MPOMEXYTKOB NpU BbICOTE Bbiwe 2000 M.

MpumeyaHue — [Ina NOBTOPAIOWEroca HaNPSXXEeHUA U3ONALUOHHBIE NPOMEXYTKU B BO3Ayxe ANA OAHO-
poaHoro nonsa (BblaepxmeaeMoe HanpsbkeHue Ana cnydvas B B IEC 60664-1 (Tabnuua A.1, npunoxeHue A), corracHo
3akoHy [MalweHa, NponopuuoHanbHbl NPOU3BEAEHNIO PpacCTOSHUSI MeXAy SNeKTpoAamMu U aTMocepHbIM AaBreHUEM.
MoaToMy 3KCnepuUMeHTasbHble 3HaYeHUs], 3aperncTpupoBaHHble NPUONU3UTENBHO Ha YPOBHE MOPSI, KOPPEKTUPYIOTCSA B
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COOTBETCTBUU C Pa3HOCTLIO AaBMeHWil Mexay ypoBHeM 2000 M U ypoBHeM Mops. Takas e KoppeKTUpoBKa NPpoBOAUTCA
1 ANA HEOAHOPOAHOro NoMs € y4eTOM BO3MOXHOCTU UCKPOBLIX paspsaaos, cM. 5.3.2.3.4.

5.2.5 Pa3mepbl 3a30poB ansA GyHKUMOHANBHOW U3onauumn

[nsa 3a30poB OYHKLMOHANbLHOW U30MALMKN B Ka4eCTBE HEOOX0AUMOro BbiAEPXXMBAEMOrO HaNPsHKEHUA
NPUMEHSAETCA MakCUMarnbHOEe UMNYIbLCHOE HaNPsHKEHWE, UK YCTaHOBUBLLEECSA HanpskeHue (C y4eTOM AaH-
HbIX TabnMLUbl 3), UK NEpPMogUYECKN NOBTOPSIOLLEECA NUKOBOE HANPSHXKEHUE (C yYETOM AaHHbIX Tabnuubl 3),
oXxuaaemMble K BO3AENCTBMIO NP HOMUHATbHLIX YCNOBUAX 0060pyaoBaHUA, U, B YAaCTHOCTU, HOMUHANLHOE
HanpshkeHUe U HOMUHAaNBHOE UMMYbCHOE HanpsXXeHue (Cebinka k Tabnuue 2).

5.2.6 Pasmepbl 3a30pOB OCHOBHOM, ONOSIHUTESNLHOW U YCUINEHHON N30onauum

Pa3mepbl 3a30pOB OCHOBHOW W AOMOMHUTENBLHOW M30NALMU AOIMKHBI BIOMpaTLCA U3 Tabnuupl 2 B CO-
OTBETCTBUMU C:

- HOMUHAarnbHbIM UMMYNbCHbIM HaNpsHkeHUeM, cooTeseTcreytowum 4.3.3.3 unu IEC 60664-1 (noanyHKT
4.3.3.4.1), urn

- UMMNYNBbCHBIM BbIAEMKUBAEMbIM HANPSHKEHUEM, YCTAHOBMEHHbIM COrnacHo 4.3.3.4.2;

1 3 Tabnuubl 3 B COOTBETCTBUM C:

- YCTOWYMBBIM ANUTENBHBIM HAMPS>KEHUEM COrnacHo 4.3.2.2;

- MOBTOPAIOLLMMCA NMMKOBbIM HanpsbkeHnem cornacHo IEC 60664-1 (noanyHkT 4.3.4);

- BPEMEHHbIM NepeHanps>keHnemM cornacHo 4.3.5.

C y4eTOM UMNYNbCHbIX HAMPSDKEHUA 3a30Pbl ANS YCUNEHHOW M30MALUMW AOIDKHBI ObIThb HA3HAYEHDbI CO-
rMacHO AAHHbIM Tabnuupl 2 B COOTBETCTBUMU C HOMUHASbHBIM UMMYNbLCHBIM HANPSHKEHMEM, HO HA OJIHY CTY-
MeHb BblLLUE YKA3aHHOTO Ans OCHOBHOW U3OMSALMK M3 NPEeANOYTUTENbHOIO pAaa 3HavYeHun, ykasaHHbix B IEC
60664-1 (nognyHkT 4.2.3). ECnK UMNyNbCHOE BblAEPXKMBAEMOE HaNpPsHKEHWE YCTAHOBMEHHOE AN OCHOBHOW
nsonauumn cornacHo 4.3.3.4.2, nHoe, Yem 3HayeHue U3 NPeanoYTUTESNLHOTO psiaa, pasMepbl 3a30p0B, Ha3Ha-
YEeHHble ANS YCUNEeHHOW U30MAUMK, AOSKHBbI BbiaepxuBaTb 160 % 3Ha4YeHUss UMNYSIbLCHOTO BblAEpXXUBaEeMO-
ro HanpsKEHUs AN OCHOBHOM U30NALMN.

MpumedaHune 1— OrpaHnyeHne 3a3opoB A0 BENUYUHBI He Gonee 2 MM NPUMEHUMO K OCHOBHOW WUNK A0-
noSiHUTENbHOM nsonaumu. OBLWuiA pasmep 3asopa U 3a3op ANA ABOWHO U30nALMK forkeH ObiTh Bonee 2 Mm.

MpumedvyaHue 2- B ckoopanHNpOBaHHOW CUCTEME 3a30pbl CBLILLE MUHUMANbHO PEKOMEHAYEMbIX AN He-
06X04MMOro UMMyNbCHOrO BbIAEPKUBAEMOrO HamNpsHKEHUA UINUWHK. TeM He MeHee, 3TO MOXET 6blTb HeobXoAUMBIM
AN UHBIX Lenei, YeM KoopAUHaLUA U3onsauyum, AN HecTabunbHbIX 3a30poB (Hanpumep, Npu MexaHU4eckux Bo3aencT-
BUAX). B UHBIX criydasix MOXeT NoHafobuTbcA UCNbITaHUe HanpPsXXEHUEM, OCHOBAHHBIM Ha HOMUHANBHOM WMMYNLCHOM
HanpsxeHun ob6opyaoBaHUs, B NPOTUBHOM Cllydae MOXET NPOU3OWTH Npobon TBEepAON U3onAuuK.

C y4yeTOM YCTAHOBMUBLLETOCS ANMUTENBHOIO HaNPsHKEHUs, MOBTOPAIOWEroCa NUKOBOrO HaNPsHXKEHUS U
BPEMEHHbIX NEPEHanpPsXKeHUN 3a30Pbl ANA YCUNEHHOW U30NALMU, HA3HAYEHHbIE B COOTBETCTBUU C AAHHBLIMU
Tabnuupl 3 A0MKHbI BblgepxmBaTb 160 % BblAEPKUBAEMOrO HAMPSXKEHWA, YCTAHOBIIEHHOTO AN OCHOBHOW
n3onauun.

[ns o6opyaoBaHusi, o6ecne4yeHHOro ABOWHOW U30nAUMNel, B KOTOPOM OCHOBHAA W AONOSIHUTENbHAA
N30NAUUN HEe MOTYT ObITb UCNbITAHLI OTAENbHO, CUCTEMA U30MNALUU CHUTAETCA YCUIIEHHOW U30NALUEN.

MpumevyaHune 3— Korga pasmepbl 3a30poB Ha3HaA4alOTCA ANA AOCTYNHLIX NOBEPXHOCTEN U3 U3ONALMUOH-
HOro MaTepuarna, Takas NoBEePXHOCTb JOSKHA NOKpbIBATLCA MeTannuyeckon ¢onbron. [anbHeilune aetanu [OIKHbI
6bITb OMpefeneHbl TEXHNYECKUMU KOMUTETaMM.

5.3 Pasamepbl pacCTOAHUNA YTEUYKMN

5.3.1 OCHOBHbIE NMONOXEHUA

Pa3mepbl pacCTOAHMI yTeYkM AOSDKHBbI Ha3Ha4yaTbCA C y4eTOM ykasaHHoro B 5.3.2. 3HauyeHusa pac-
CTOSIHUI YTEYKU NOMyYeHHble B Tabnuue 4 ¢ y4eToM TPeKuHra u B Tabnuue 5 ¢ yuetom MCKpoBbIX Npoboes
JOIMKHbI COMOCTAaBNATLCA U BbibUpaeTcs 66nbLiee 3Ha4YeHue (CM. aguarpammy pasMepoB B npunoxeHuu C).

5.3.2 Bospgeucteyrowme paktopbl

5.3.2.1 OcHOBHbIe NONOXeHusA

C y4yeToM TpeKuHra A0omkHbl OblTb NPUHATLI BO BHUMaHUE cneayowme Bo3gencreyiowme akropsl:

- HanpsbkeHue cornacHo 4.3.3 (cMm. Takke 5.3.2.2);

- CTENEeHb 3arpsi3HeHUs NoKanbHOW OKpyXalowen cpeabl (Mukpocpeabl) (cM. 5.3.2.3 u IEC 60664-1,
NOANYHKT 4.6.2);

- OpUEHTaLUS U PacroNoXXeHUe paccToAHni yTedku (cM. IEC 60664-1, noanyHkr 5.2.2.4);

- XapakTepUCTUKM U3ONALMOHHBLIX MaTepnanos (cM. 4.8.2).

C y4eToM MCKpOBbIX NpoBoeB AO0IDKHbI ObiTb NPUHATHI BO BHUMaHWE Crieaylowme BO3AeNCTBYIOWME
dakTopbl:
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- HanpshkeHne cornacHo 4.3.3 (cM. Take 5.3.2.2);

- YPOBEHb BMAXHOCTM NOKaNbHOMN OKpYXXatoLLel cpeabl (Mukpocpeabl) (CM. 4.6.4);

- XapakTepuCTUKN U30NALMOHHBLIX MaTepuanos (cM. 4.8.2 n 4.8.6);

- OpUEeHTaLuMsa U PacnosioXKEHUE PacCTOAHUIN yTeuku (cM. IEC 60664-1, noanyHkT 5.2.2.4);

- BbICOTA Haj ypOBHEM MOpsi. PaccTosiHus yTeuku, ykaszaHHble B Tabnuue 5, npuemnemsl Ans Mm-
NyNbCHOMN CTONKOCTW 060pYyI0BaHUS, NPUMEHSIEMOTO NPU BLICOTE Haj ypoBHEM MOpsA He Bonee 2000 M. [ins
060pyn0BaHUSA, NPUMEHSAEMOTO Ha 6ONbLUNX BLICOTAX, PYKOBOACTBYIOTCA 5.2.4.

5.3.2.2 HanpsixeHnuve

OCHOBOVi ANst HA3HAYEHUS PACCTOSAHUIM YTEUKM SIBIISIETCA TPEKUHT NMPU ANUTENbHO NPUIOXEHHOM Ae -
CTBYIOLLEM 3HAYEHUU BXOAALLEro HaNpsHkeHUA. [JaHHOe HanpshKeHUe xapakrepusyeTcs:

- paboynm HanpsbkeHue Ans pyHkUMoHanbHON nsonsauyum (cm. 5.3.3);

- HOMMHANbHbLIM HanNpPsPKEHWEeM W3ONAUUM UM HOMMUHANbHBLIM HaMPsXXeHUEM OCHOBHOW, AOMOSIHU-
TENbHOW W YCUNEHHOW n3onsauum (cMm. 5.3.4).

C y4yeToM UCKPOBbLIX NPOOOEB OCHOBOW ANsl HA3HAYEHUSI PAa3MEpPOB PACCTOAHUI YTEYKU ABNAETCA NU-
KOBOE 3HaueHue MoAXOAsILLEro HanpshkeHusa cornacHo tabnuue 5 (cm. 5.3.2.3.4). Mukosoe HanpseHue
MaKCHMAasibHOrO 3Ha4YeHUsi NIoBOro OXXMAaeMoro HanpsHKEHUs NMPUKIAAbLIBAETCA NONEpPeK PacCTOAHNA yTeu-
KW, KOTOpOeE:

- ANs PYHKUMOHAMNbHOW U30MALMK SBMSETCA MaKCUMarbHbIM NUKOBLIM 3HaYeHnem noboro oxuaae-
MOr0 HanpsKeHUs, KOTOPOE MPUKNAAbIBAETCA NONepeKk pacCTOSHUSI YTEYKM NPU HOMUHASbHBLIX YCMOBUAX
npuMeHeHust 060pyaAOBaHUS:

- ANA OCHOBHOW M30MALMU, HENOCPEACTBEHHO MOABEPraeMoi BO3AEUCTBUSIM KPATKOBPEMEHHbIX Me-
peHanpsXXeHUn OT OCHOBHOIO UCTOYHMKA nuTaHuA (CM. 5.2.6, a Tarke |IEC 60664-1, nognyHkTbl 4.3.3.3 u
4.3.3.4.1) unu nepmoauYEecKn NOBTOPSIOLMXCA MUKOBLIX HANPSDKEHUIA SIBMSETCHA MaKCUMAalbHbIM MUKOBbLIM
3Ha4YeHneM nboro ypoBHA HanpshkeHUs 060pyA0BaHuUS;

- Ansi Apyroi OCHOBHOM u3onsumu (cM. 4.3.3.4.2) 310 MakCMManbHOE MUKOBOE 3HAYeHue Nboro Ha-
NPSYKEHUS, KOTOPOE NPUMOXKEHO K Lienwu;

- ANA YCUNEHHON u3onsaummn — cM. 5.3.4.

5.3.2.3 Kputepumn Ha3HaYeHUs pa3MepoB € YYeTOM KITMMaTUYeCKUX YCITIOBUIA

5.3.2.3.1 OCHOBHbIE MONOXEHHUSA

BosaencTene knumMaTuyecknx (pakropos B JIOKasNbHOW cpeae B BUAE YPOBHEW TeMnepaTtypbl U Bnax-
HOCTU, yKasaHHbIX B 4.6.4, npeacrtaeneHo B Tabnuue 5. Cneayiowme KpUTEPUN AOSMDKHbI YYUTLIBATLCS NPU
Ha3HayYeHuu pasMepos:

- MUHUMAanLHOE conpoTUBNEHNe usonayum (cm. 5.3.2.3.2);

- MOBpPEXAaeMOCTb BCNeacTBUE TpekuHra (cm. 5.3.2.3.3);

- UCKpOBbIE NpoGou (cM. 5.3.2.3.4).

MpumedyaHue — B obopyaoBaHUN NCKNIOYAOTCA Pa3nNnYHbIE YCIOBUS NOKarbHOW CPefbl.

5.3.2.3.2 Hasna4yeHune pasMepoB ANs nogaepkaHnsa CoNPoTUBMEHMS U30NALUU

ConpoTuBneHue n3onaAuuM CornacoBbIBAETCA C pa3mMepamm, Npu KOTOPbIX MAKCUMAarbHbIE TOKU yTeY-
KW YacTel, HaxoAsLWMXCA NOA HaNPSHKEHUEM, UNWU MeXAY YaCTSIMU, HaAXOASALLUMMUCA MOA HaMpPsXXEHUeM, U
JOCTYMHLIMW NOBEPXHOCTAMU 060PYAO0BAHUA YCTAHOBNEHBI TEXHUMECKUMU KOMUTETAMU. 3TO XKE NPUMEHUMO
Ana PyHKUMOHANbBHOW W30MAUMU, KOraa HefocTaTovHOEe CONPOTUBMEHME U30MALMM MOXET Bbi3BaTb POCT
TOKOB YTEUKM, HapyLuaowmx MyHKLMOHUPOBaHNE 060pyA0BaHMsI.

PykooasLLaa nHdopMauusa u aaHHble Ana NPoeKkTUpoBaHus 060pyaoBaHUA NpUBEAEHbI B NPUNOXe-
Hun A.

MpuMedYaHne — PaccTosHUSA yTeuku, UMelolne Takue pasMepsl, He NOABepXeHbl Npo6oto, MOCKONbKY
aHeprusi ANs Apyrux NpoBoeB CYLECTBEHHO HUXE U CPaBHUTENbHLIA UHAEKC TPEKMHIOCTOMKOCTI MaTepuana He BaXeH.

5.3.2.3.2 HasHauyeHne pa3MepoB C y4€TOM NOBPEXAEHUI B pe3ynbTaTe TPEKUHra
C y4yeTOM NOBpEXAEHWI B pe3ynbTare TPEKUHra pasmepbl PACCTOSHWI YTEYKU AOMKHbLI Ha3HAYaThCS
COrnacHo AaHHbIM Tabnuubl 4.

MpuMeyaHne — Bbicokas TOMHOCTL pasMepoB, NpuBefeHHas B Tabnuue 4, He O3HaYaeT, YTo Norpell-
HOCTb U3MEPEHNS JOSDKHa GbITb TOro Xe nopsaka.

5.3.2.3.4 HasnaueHue pa3mepoB C y4€TOM UCKPOBLIX NpoboeB
C y4eTOM MCKpOBbIX NPOGOEB NO NOBEPXHOCTU U3OMSALMOHHOTO MaTepuana pasMepbl PacCTOAHWIA
YTEYKU JOIDKHBI HA3HAYATbCA COrNacHoO AaHHbIM Tabnuuel 5.

10



FOCT IEC 60664-5—2013

Ana yposHa snaxHoctn HL1 HasHavyeHne pa3mepoB NPOU3BOAUTCS COFMAcCHO 3HAYEHMSM 3a30pPOB MO
Tabnuue 2 n Tabnuue 3.

Ecnu pasmepbl pacCTOAHUIA YTEUYKU HA3HA4aIOTCA COrNacHO AaHHbIM Tabnuubl 5 Kak AN BO3AEUCTBUSA
YCTAHOBUBLUETOCA ANUTENbHOIO HanpsbkeHus, npesbiwalowiero npubnuautensHo 500 B (nukoBoe 3Hauve-
HUE), YacTu4Hble paspsaabl (KOPOHbLI) MOrYT UCKMIOHYATLCA. C yYETOM YaCTUYHbIX Pa3psaaoB M3OMALMUOHHbIN
MaTtepuan knaccuduuupyiot B 3aBUCMMOCTH OT rpynn Bnaronornowenus (cMm. 5.3.2.3.5).

MpumMmeyvyaHune — YacTuyHble paspsabl Ha 3arps3sHEHHON MOBEPXHOCTU M3OMSLMOHHLIX MarepuarnoB Bbl-
3BaHbl NOKaNbHLIMA MUKPOBO3AENCTBUAMN pacnpefeneHns nomns B NMOBEPXHOCTHBIX CMOSIX. OTU YacTUYHbIE pa3psabl
(KOPOHbI) OTNMHAIOTCA OT YaCTUYHBIX Pa3pSA0B BHYTPU TBEPAON U30ONALMKU U UMetoT Bornee HM3KMIA HayanbHbIiA ypoBeHb
oT 500 B npotus 700 B (NMKkoBOro 3HaveHMA) ANA YaCTUYHLIX pa3psiioB BHYTPU TBEPAOW U3ONSALMN.

Tabnuuya 4 — PaccToAHUA yTeYKU, UCKNIOUAIOLLME NOBPEXAEHUS BCNEACTBME TPEKUHIA

MWHUManNbLHBIE PACCTOSIHUS YTEUKU®, MM
[elicTaytowee CreneHb CrteneHb CreneHb
sHaYeHMe 3arpasHeHus 1 3arpasHeHuna 2 3arpsi3HeHus 3
HanpsikeHus®, B | Bce rpynnsl Ma- BT_(;?;%'LHBH;’:' I pynnel Matepuanos
Tepuanos Knouas illb | Il llla
<40 0,025 0,04 1,00 1,00 1,00
50 0,025 0,04 1,00 1,00 1,00
63 0,040 0,063 1,00 1,00 1,00
80 0,063 0,100 1,00 1,10 1,25
125 0,100 0,160 1,25 1,40 1,60
160 0,250 0.400 1,60 1,80 2,00
200 0,400 0,630 2,00 2,209 *
250 0,560 1,000 * *
320 0,75 1.6
400 1,0 20
500 1,3 * - - -
630 1,8
800 2,4° _

* CwMm. IEC 60664-1.

% 3T0 HanpsAXeHUs ANs:

- (PYHKLMOHanbeHOW nanonsuum — pabodee HanpsxeHue;

- OCHOBHOW ¥ AOMNOMHUTENBHOW U30NALMKU ANA Lenel NUTaeMblX HENOCPeACTBEHHO OT OCHOBHOIO UCTOMHMKA NUTaHUA
— cM. 4.3.2.2.1; HanpskeHus, ykasaHHble B IEC 60664-1, Tabnuya F.3a u Tabnuua F.3b (npunoxexue F), ocHoBaHbI
Ha HOMWHAaNbHOM HanpsXXeHUn o6opyaoBaHNS UMK HOMUHANBHOM HaNPSXEeHUN U3oNALMK;

- OCHOBHOW 1 AONOMHUTENBHOR U3ONALMN CUCTEM, OOOPYAOBAHNA UNU BHYTPEHHWUX Lienei, Koraa nuTaHue ocyLyecTs-
nseTcs He OT OCHOBHOro UCTOYHUKa — cM. |[EC 60664-1, 4.3.2.2.2; BbICOKOE 3Ha4eHWe AeiCTBYIOLLEro HanpspKeHUsi
MOXET BO34eWACTBOBaTL Ha cUCTEMY, 060pYAOBaHWE UMW BHYTPEHHWE LeNU, NMTaeMble HOMUHANBHBIM HanpspKeHnem
1 paboTatoLme B pasnnyHbIX CoMeTaHNAX KOMBMHALUUIN HOMUHAMBHBIX XapaKTePUCTUK 06OpYAOBaHMSI.

Ons M3onsUMOHHBIX MaTepuarnos, He 06pa3yroWmx TOKONPOBOAALMX AOPOXKEK, TAKUX KaK CTEKNo, Kepamuka unu
Apyrue HeopraHuyeckne Matepuansl, pacCTOAHUA YTEYKU MOMYT He NpeBblllaTb COOTBETCTBYIOLMX 3a30pOB, NpUMe-
HeHHbIX 4NA Lenei koopanHaumu usonauun. Pasmepbl, ykasaHHble B Tabnuue 2, npefHa3HaueHbl AN HEOLHOPOAHOM
cpefbl. TeM He MeHee, NOBeAEHWE C Y4eTOM UCKPOBbLIX NPo6oeB AOMKHO ObITb PacCMOTPEHO B COOTBETCTBUU C
5.3.3.3.4.
© [aHHble 3Ha4YeHNs NPUMEHUMEI TOMBKO MPU NepecHeTe ANCTBYIOWEro 3HAYSHUS HAMPSIKEHNST Ha OfJHY CTYMEHb
HUXE K 3HAYSHUNIO, OTHOCALLEMYCA K 2 MM (MaKCUManbHOe 3HaYeHWe ANA HacTosLero cTaHaapTa).

Pa3smMepebl, npuseaeHHble B Tabnuue 5, npuemnembl ANs BbICOTbI He 6onee 2000 M Hag YPOBHEM MO-
ps, npu BoicoTe 6onee 2000 M ANA M30NSALMOHHBIX NPOMEXYTKOB NMPUMEHSIIOTCS1 KOppeKTupyiowme koaddu-
UMEHTLI NpuBeAeHHble, B IEC 60664-1 (Tabnuua A.2, npunoxkexue A).

Tabnuuya 5— PaccToaHus yTeuku, UCKNIoYaloLLme NOBpeXaeHust BCNeACTBME MCKPOBLIX Npo6oes

MukoBoe MuHUManbHbIE PaccTOAHUA YTEYKU NPU BbICOTE Hajl YpOBHEM Mops He Gonee 2000 M, MM
SHAYCHME YpoB€EHb BAAXHOCTU
HanpsxeHns?, HL 2 HL 3
«B ["pynna BnaronornoweHus matepuana [pynna BnaronornoLieHusa Matepuana
WAG 1 WAG 2 WAG 3 WAG 4 WAG 1 WAG 2 WAG 3 WAG 4
0,10 - - - - 0,030 0,042 0,055 0,095
0,12 0,020 0,022 0,024 0,025 0,037 0,053 0,07 0,115
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OKoH4aHue mabnuubi 5

MukoBoe MWHWManbHbIe pacCTOSIHUS YTEYKU MPU BbICOTE Haj YpoBHeM Mops He Gonee 2000 M, MM
YpoBeHb BNAaXHOCTH
3HaYeHne
HanpsxeHns?, HL 2 HL 3
«B ['pynna BnaronornoLeHua Matepmana ["pynna BraronornoLeHns Matepvana
WAG 1 WAG 2 WAG 3 WAG 4 WAG 1 WAG 2 WAG 3 WAG 4
0,15 0,028 0.029 0.032 0,035 0,050 0,070 0,09 0,15
0,20 0,043 0,046 0,049 0,052 0,075 0,105 -13 0,20
0,25 0,06 0,065 0,07 0,075 0,10 0,14 0,17 0,26
0,33 0,09 0,09 0,10 0,11 0.14 0,19 0,23 0,34
0,40 0,12 0,13 0,14 0,15 0,19 0,24 0,30 0,44
0,50 0,17 0,18 0,20 0,22 0,26 0,32 0,39 0,56
0,60 0,23 0,26 0,29 0,32 0,33 0,41 0,50 0,70
0,80 0,35 0,41 0.47 0,54 0,47 0,58 0,69 0,95
1,0 0,50 0,57 0,64 0,72 0.63 0,76 0,90 1,2
1,2 0,68 0,76 0,84 0,93 0,82 0,96 1,1 1,5
1,5 0,93 1,02 1,11 1,2 1,1 1,3 1,5 2,0
2,0 1,4 1,53 1,66 1,8 1,6 1,8 2,0 -
2,5 1,9 2,10 2,25” 2,4% 2,17 2,4” - -
3,0 2,57 - - - - - -
% 3T0 HanNpPsHKEHMSA ANS:
- (OYHKLIMOHAamNbHOW U30NSALMN — MaKCUManbHOE NMUKOBOE 3HAYEHMIO NIOOOTO HaNpPsXKEHUS!, MPUIOXKEHHOTO
nonepek pacCTOAHUA YTEYKU B HOPMASbHbIX YCIOBUAX NPUMEHEHNA 000 Py 0BaHUS;
- OCHOBHOM U30nSLMKM NOABEPraemMoin HEMOCPe4CTBEHHOMY BO3AEMNCTBUIO NEePEHANPSXKEHUN OT OCHOBHOTO
MCTOYHUKA nuTaHuA (cM. 5.2.6 n |IEC 60664-1, 4.3.3.3 1 4.3.3.4.1) unu nMKOBOMY NOBTOPSIOLLEMYCA HA-
NPSXXEHNI0 — MaKCUMarnbHOE NUKOBOE 3Ha4YeHue nboro HanpskeHus o6opyaoBaHus;
- Npo4Yen OCHOBHOW M3onAaummu (cMm. 4.3.3.4.2) MakcuUManbHOE€ NUKOBOE 3HAYEHUIO MOGOro HaANPSXEHUS,
KOTOPOE MpUKNaabIBaETCA K LENAM;
- YCUNEHHOW U30naumMmn — cMm. 5.3.4;
®)’ laHHbIE 3HAYEHUsI NPUMEHUMbI TOMbLKO NPU NEPecyeTe MUKOBOTO 3HAYEHUS HaNPSHYKEHUA! HA OAHY CTY-
NeHb HWXXE K 3HAYEHUIO, OTHOCALLIEMYCS K 2 MM (MakCcMmarnbHOe 3Ha4YeHUe AN HACTOALEero CTaHaapra).

5.3.2.3.5 'pynnbl BNAronornoLweHus

XapakrepucTukn BnaronornoweHnss U3oNALMOHHOIO Marepuana uaeHTupuumpyloTca rpynnamMu Bna-
ronornouieHua. Crneayiowme matepuansl knaccuduumupoBaHb! Mo rpynnam:

- WAG 1: matepuansl, y KOTOPbIX HE HAOMIOAAETCA CHMKEHUS] KPUTUYECKON OTHOCUTENbHOW BNAXHO-
CTN PacCTOSIHUIA YTeUkU — NONuacTpoBas pesuHa, Tun 802, menamumHoBas pesuHa, tun 150;

- WAG 2: matepuansl, y KOTOPbIX HE HAbMIOAAETCA CHMKEHUS KPUTUYECKOW OTHOCUTENBbHON BIIAXHO-
CTN ANA PacCTOSAHUIA yTeukn 1 MM M Bbilwe — peHonbHas pesuHa tun 31,5, nonukapboHar;

- WAG 3: matepuansl, y KOTOpPbIX He HaOnIoAAETCA CHUKEHUS KPUTUYECKOW OTHOCUTESNBHO BIaXHO-
CTW ANA PacCTOAHUI yTe4vkn 2,55 MM U BbllLle€ — CTEKITOHAMOJIHEHHbIE 3NOKCuAHbIe namuHatbl FR4, nonu-
MMUAHBIE MIAEHKU, NOKPbIBAIOLWME CTEKNOHAMNOMNHEHHbIE AnoKcuaHble namuHatel FR4, deHonbHasa pesuHa,
okneusaiowas nammHat FR2, nonubyrenentepedronar;

- WAG 4: maTtepuansl, y KOTOpbIX He HAGNIOAAETCA CHMKEHUSI KPUTUYECKOW OTHOCUTENBHOMW BITAXHO-
CTWU ANA pacCcTosiHUIA yTe4ku 6,3 MM 1 Bbilwe — kepamuka (97 % AlLOs;, 6e3 crekna), NONUICTEPOBLIN NaMu-
Hat GPO Il

5.3.2.4 OpueHTauua U pacnonoxeHne pacCTOAHUNA yTEUYKN

MpumensieTca IEC 60664-1 (noanyHkT 5.2.2.4).

5.3.2.5 ®opma U30NAUMOHHON NOBEPXHOCTH

He npumeHnsietca.

5.3.2.6 B3aumocCBA3b ¢ U3ONALUOHHBIMN NPOMEXYTKaMK

PaccTosHuA yTeuku AOMKHbI UMETL pa3Mepbl B COOTBETCTBUM C AAHHBIMU Tabnuubl 4 ¢ y4eToM Tpe-
KMAHFA U B COOTBETCTBUU C AAHHbIMMU Tabnuubl 5 C y4eTOM WMCKPOBbIX NPOGOEB; AOIMKHO BbIGUpATLCA
66nbwee 3HavyeHne. OKoHYaTenbHO BbIOpPaHHbLIE PACCTOAHUA YTEYKU HE MOTYT ObiTb MEHEE pPaCnONOXEHHbIX
psAAOM 3a30pOB, TaK YTO KpaTyaiumMe pacCTOSAHUA yTe4kn paBHbl TpeByembim 3a30pam.

PaccTosiHusi yTe4kn MeHbLUMe, YeM 3a30pbl, YCTAaHOBNEHHbIE Tabnuuen 2, MOryT ObiTb NMPUMEHEHbI
TONbKO ANSA YCIOBUM HEOAHOPOAHOrO Nons B ycnoBusax ypoeHen snaxxoctu HL 1 u HL 2, koraa paccros-
HUSA YTEYKU MOTYT BbIAEPXKUBATL HANPSPKEHUS, NPUKIAAbIBAEMblE K COOTBETCTBYIOLIMM 3a3opam. McnbiTa-
HUA, yAOCTOBEPSIOLLME, YTO PACCTOSIHUSA YTEUYKN MOTYT BbiAEPXMBATb HANPSXKEHUA ANA COOTBETCTBYIOLLNX
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3a30p0B, JOMKHbI NPOBOAUTLCA C COOTBETCTBYIOLUMM KOPPEKTUPYIOLLMM KOI(PDULUUEHTOM, YIUTLIBAIOLLUM
BbICOTY Hag ypoBHEM Mopsa (CM. 6.1.2.2). [ins yCTaHOBOK, MPUMEHSEMBIX B YCINOBUAX BnaxHoctu HL 2,
AOIDKHO ObITb NPOBEAEHO UCMbITAHME UMNYIbCHBIM HaNPsXKEHUEM BO BIIAXKHbIX YCIIOBUSX.

MpumeyaHuns

1 MNpuMepbl UCMbITaHWIA BO BraxHbIX YCIOBUSAX NpeAcTaBneHsl B Tabnuue A.1 (npunoxexue A).

2 Mpoueaypbl UCNBITAHUA AN 3aKOHYEHHOTO (KOMMMEKTHOro) o6opyaoBaHus B ycroBusx BnaxHoctu HL 2 onu-
caHbl B npunoxexum D.

5.3.2.7 PaccTosiHMA yTeuku npu npumMeHeHUn 6oriee Yyem ogHOro marepuana uim Hanuuum 6o-
riee 4yem O HOW CTENEeHU 3arpsA3HeHns

MpumensaeTtca IEC 60664-1 (nognyHkT 5.2.2.7).

5.3.2.8 PaccTosiHUA yTeuKH, pasgensaeMbie NiaBaloWMMm NPOBOAALUMM HYACTAMMU

Mpumensaetca IEC 60664-1 (noanyHkT 5.2.2.8).

5.3.3 PaccTosiHuA yTeukn (PYHKLMOHANbHOW M3ONsALUn

PaccTosaHusa yTeukn JOMKHbI MMETL Pa3Mepbl B COOTBETCTBUM C AaHHbIMKU Tabnuubl 4 ¢ y4eTOM Tpe-
KAHra U B COOTBETCTBMM C AaAHHbIMU Tabnuubl 5 C y4eTOM MCKPOBbIX NPOBOEB; AOJMKHO BbIOMPATLCSH
O0nbLlee 3HaYeHue.

Korga ansi HasHaueHus pasMepoB NPUMEHSIETCA paboyee HanpspkeHue, AOMYCKAeTcs NPUMEHSTb
cpeaHee 3HadeHue HanpskeHus. MNpu BbIMMCNEHUN CPEAHETO 3HAYEHUA HAMPSXEHUA NPUMEHAETCH NUHEN-
Has 3aBUCUMOCTb, 3HAYEHNE AOIDKHO ObITb OKPYrNeHo Ao Gnmkaniwero 00nbLIero 3Ha4YeHns!, U3 ykazaHHbIX
B Tabnuue.

5.3.4 PaccTOsiHMA yTe4YeK OCHOBHOM, AONONHUTENbLHON U YCUITIEHHON U30NALUN

PaccTosiHMA yTeukn OOMKHbl MMETE pasmepbl B COOTBETCTBUM C AAHHBbIMK Tabnuubl 4 ¢ y4eTOM Tpe-
KAHra U B COOTBETCTBMM C AaHHbIMM Tabnuubl 5 ¢ y4eTOM MCKPOBbIX NPOBOEB; AOMKHO BbIOMpPaTLCA
6énbLiee 3HavYeHne. HanpsikeHus, NPUMEHsIEMbIE ANA HA3HAYEHUA pa3MepPOB COrNacHoO AaHHbIM Tabnuubl 4
n Tabnuubl 5, ycraHaenueatotcs no 5.3.2.2.

MpumMmedaHune 1— OnA AONOMHUTENBHOW U3OMALMU YPOBEHb BIAXHOCTU, U3ONALMOHHBIA MaTepuarn, Me-
XaHU4ecKne BO3LeliCTBUA M YCNOBUS Cpeabl MOMyT GbiTb MHBIMU, YEM 4SS OCHOBHOM M30MALMUN.

Korga ansa HasHayeHus pa3mepoB NpuMeHsieTcs Hanpsbkenne no IEC 60664-1 (noanyHkT 4.3.2.2.2),
AONYCKaeTCA NPUMEHSATb CpedHee 3HavyeHue HanpskeHus. INpu BbIMMCNEHUN CPEAHEro 3HAYEHUs HanpsKe-
HUSA NPUMEHSAETCA NUHEHAas 3aBUCUMOCTb, 3HAYEHUE AOIMKHO ObITb OKPYrneHo Ao 6nwxanwero 66nbLiero
3Ha4YeHWA U3 yKasdaHHbIX B Tabnuue.

PaccTosHWA yTeuku ABOWHON M30MALMU CYMMUPYIOTCA M3 PACCTOSAHUW YTEYKU OCHOBHOW M JOMONHU-
TeNbHON M30nALKK, 06pa3yoLLMX ABOIHYIO N30MALMIO.

PaccTosaHusa yTeukn yCUneHHOW M30naumum AOSKHbI ObiTb paBHbl YABOSHHbLIM 3HAYEHUAM PACCTOSHUIA
YTEYKN OCHOBHOM U30MALUMK.

MpumMeyvyaHue 2— OrpaHN4eHNe PacCTOSIHUIA YTEUKU ABYMS| MUITTUMETPaMKU NPUMEHUMO Af1si OCHOBHOW U
AononHuTenbHoN usonsauuu. OBWMIA pasMep pacCTOsSHUS YTEYKM YCUIIEHHOW U30nAaumMn MoxeT BbiTe Gonee ABYX MUI-
NUMeTpOB.

MpumMmeuaHue 3— Korga pasmephbl 3a30poB Ha3HAYaIOTCA ANA AOCTYMHLIX NOBEPXHOCTER U3 U3ONALMOH-
HOrO MaTepwara, Takasi MOBEPXHOCTb AOMKHA MOKPLIBATLCA MeTannmyeckoil conbroi. JanbHeilune getann [omkHbl
6bITb onpeeneHbl TEXHUYECKUMU KOMUTETaMMU.

5.3.5 YMeHblueHue paccTOAHUNA yTeuyek Nnpyu NnpuMeHeHun pedep
He npumensercsa.

5.4 Tpe6oBaHuA K TBepAOH U3ONALUM NPYU NPOEKTUPOBAHUU

5.4.1 OCHOBHbIE NONOXEHUA
MpumensieTcs IEC 60664-1 (noanyHkT 5.3.1).
5.4.2 AHOManbHbIe BO3AEUCTBUSA
5.4.2.1 OCHOBHbIE NONOXEeHUA
MpumensieTca IEC 60664-1 (noanyHkT 5.3.2.1).
5.4.2.2 KpaTkoBpeMeHHbIe aHOMarbHble BO3AENCTBUSA U UX NOCNEACTBUA
5.4.2.2.1 YacroTa HanpspkeHus
MpumenseTca IEC 60664-1 (noanyHkT 5.3.2.2.1).
5.4.2.2.2 Harpes
MpumenseTca IEC 60664-1 (noanyHkT 5.3.2.2.2).
5.4.2.2.3 MexaHu4veckue yaapbl
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Mpumensietca IEC 60664-1 (noanyHkr 5.3.2.2.3).

5.4.2.3 AnutenbHble aHOManbHbIe BO3AENCTBUA U UX NOCNeaCTBUS

5.4.2.3.1 YactHobint npobou (Yr)

Mpumensetca IEC 60664-1 (noanyHkr 5.3.2.3.1).

5.4.2.3.2 Harpes

Mpumensietca IEC 60664-1 (noanyHkr 5.3.2.3.2).

5.4.2.3.3 MexaHu4eckue yaapbl

MpumensieTca IEC 60664-1 (noanyHkT 5.3.2.3.3).

5.4.2.3.4 BnaxHocCTb

Mpumensetca IEC 60664-1 (noanyHkT 5.3.2.3.4).

5.4.3 TpeGoBaHua

5.4.3.1 OCHOBHbIE NOJSIOXEHUA

Mpumensetca IEC 60664-1 (nognyHkT 5.3.3.1).

5.4.3.2 YCTOMYMBOCTb K BO3AEUCTBUIO HANPAXKEHUA

5.4.3.2.1 OCHOBHOE NOMNOXeHWe

Mpumensetca IEC 60664-1 (noanyHkT 5.3.3.2.1).

5.4.3.2.2 KpaTkoBpeMEHHbIEe nepeHanpspkeHus

OCHOBHas ¥ A0NOMHUTENBHAA U30NALUM JOIDKHLI COOTBETCTBOBATL TPEOOBAHUAM, NPEABLABNSAEMbIM:

- K UMNYN5CHOMY BblAEPXKMBAEMOMY HaNPSDKEHWIO, COOTHECEHHOMY C HOMMHAlbHBIM HanNpsXXeHNEM
OCHOBHOTO UCTOYHMKA nuTaHus (cMm. IEC 60664-1, noanyHkT 4.3.3.1), u COOTBETCTBYIOLLEN KaTeropum nepe-
HanpsXeHus B cooTBeTCcTBUM ¢ IEC 60664-1 (Tabnuua F.1, npunoxenue F), unm

- K UMNYNbCHOMY BblAEPXMBAEMOMY HaMPSXXEHMIO BHYTPEHHMX Lener 060py0BaHus, KOTOpOe JOSk-
HO UMETb Lienu, YCTOWYMBLIE K BPEMEHHBIM NepeHanpsixeHusm (cMm. 4.3.3.4).

YcuneHHaa U3onsuus AOIKHA COOTBETCTBOBATb TPeOOBaAHMAM, NMPEAbABMASAEMbIM K UMNYNbCHOMY
Hanpsi>XeHuto, COOTHECEHHOMY C HOMUHANbHLIM UMMYJIbCHLIM HanpsbkeHuem, Ho N0 BenNU4UuHe Ha oAHy CTy-
MeHb BbILLE U3 NPeanoyTUTENBLHON Cepuu 3HaveHun, npusedeHHbiX B |EC 60664-1 (noanyHkT 4.2.3), yem
yKa3aHo Ans OCHOBHOM usonsuuu. Ecnu, B cooTBETCTBUM C 4.3.3.4.2, 3HAa4YEHME UMNYNbLCHOTO BbiepXuBae-
MOTO HanpshKeHUsi, yCTaHOBINEHHOTO ANl OCHOBHOI M30NLMK, MHOE, YEM YKa3aHO B NPeANnOYTUTENbHON Ce-
pvK, TO YCUNEHHasA U30NSAuMs JOIHKHA UMETb pasMepsl, Bbiaepxusatolme 160 % 3HavyeHns HanpshkeHus,
YCTAHOBMNEHHOrO AN OCHOBHOW U30MALIUN.

MoaTBepXaeHue COOTBETCTBUSA UCNbITAHUAMU — CM. 6.1.3.3.

5.4.3.2.3 BpemeHHbIe nepeHanpaxeHua

OcHOBHas W AONONMHUTENbHAsS TBEpAas U30NAUMA AOIKHbI ObITb YCTOMYMBLI K CNEAYOWUM BPEMEH-
HbIM NepeHanpPs>KeEHUAM:

- BPEMEHHbIM nepeHanpsbkeHusm U, + 1200 B AgnuteneHOCTLIO A0 5 cek;

- BPEMEHHBIM NepeHanpsbkeHusm U, + 250 B anutenbHoCTbIO Gonee 5 cek,

rae U, — HOMUHaNbHOE HanpsbkeHue Mexay nuHuen (pasomn) u HenTpanblo B CUCTEME NUTaHUA C 3a-
3EMIIEHHOW HENTpPArbIO.

YcuneHHas u3onsAuusi AOMKHa BblAEPXUBaTh JBONHOE 3HAYEHME BPEMEHHOIO NepeHanpsKeHus, yc-
TaHOBEHHOrO AN OCHOBHOMN U30MALMMU.

MoaTeBepaeHWe COOTBETCTBMA UCNbITAHUAMU — CM. 6.1.3.

MpuMmeyvyaHnsa
1 YkasaHHble Bbllle 3HaYeHus umetotes B IEC 60364-4-44 (rnasa 442), rae U, HasbiBaeTca Uo.
2 3HaveHua U, yKasaHbl Kak A€NCTBYOLUME 3HAYEHUS.

5.4.3.2.4 3Ha4YeHUs1 BOCCTaHaBNMBAIOLLMX HAMPSHXKEHU
MakcumanbHble NMUKOBbIE 3HAYEHUS BOCCTAHABMNMBAIOLUMX HAMPSHKEHWUI, BCTPEYAIOLLIMECH B MMAaBHbIX

HW3KOBOMbTHBIX CETAX, MOMYyT ObiTb BbIMUCMEHLI NO dhopmMyne F4-\/E ‘U, unn 1,1 nMkoBOro 3HaveHua U,.
Koraa npuno>keHo NUKOBOE BOCCTAHABNMBAIOLLEE HaMpPshKeHMe, 3aTyxatollee HanpskeHue npobosa AOIMKHBI
ObITb, MO KpaiiHel Mepe,

F1-F4-\/5' U, vnm 1,32'\/_2_' Uy

ANS KaXXA0M OCHOBHOW U AONONHUTENBHOW M30NALMN 1
Fi-Fs-Fs-N2 - Uy unn 1,652 - U,

AN YCUNEHHON U30NALUK.
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MpumeyaHune — 3Ha4yeHve \/5 Un B cUCTEME C 3a3eMITeHHOI HeWTpanblo ABNSAETCA NMUKOBbLIM 3Ha4YeHU-
€M OCHOBHOTO (HEUCKaXXeHHOr0) HamnpsiKeHUs MeXAy NuHueil (dasoi) n HedTpanblo. MNpUMeHeHne MHOrOYUCNEHHbIX
haKTOpOB, N3MOXEHHBIX B HACTOSALLEM MNYyHKTe, AaHo B IEC 60664-1 (pasgen D4, npunoxeHue D).

[nsa pasbsacHeHus dakropa F cM. 6.1.3.5.

Bo BHYTPEHHUX Liensix HanBGonbLUME MUKOBbIE 3HAYEHUSI BOCCTAHABAWNBAIOLMX HANPSDKEHUIA JOIDKHbI
ObITb BblMMCIEHbI NO hopmMyne
Fi-a2 - U,

U K TBEPAOW U30NALMUKU JOMKHLI ObITb YCTAHOBMEHBI COOTBETCTBYIOLLME TpeGoBaHMS.

MoaTeEPXKAEHUE COOTBETCTBUA UCMbITAHUAMKN — CM. 6.1.3.5.

5.4.3.2.5 HanpsxeHue BbICOKOW YacTOTbl

Ona HanpskeHUst ¢ 4acToToN Bonee BLICOKOW, YEM MPOMbILLIIEHHAA 4acToTa, AOIMKHO YYMTHLIBATLCA
BO34€eiCTBME 4acToThl B cOOTBETCTBUK € 5.4.2.2.1 n 5.4.2.3.1. YactoTa Bblwe 1 kY ANA yenen HacToALwero
CcTaHfjapTa paccMaTpuMBaeTCs Kak BbICOKas yacroTa.

TexHUYECKMe KOMUTETbI AOIMKHbI YKa3blBaTb, YTO UCMbITAHUS B COOTBETCTBUMU C 6.1.3.7 HE0BXOAUMBI.

5.4.3.3 YCTOMYMBOCTb K KPaTKOBPEMEHHbIM TeNSIOBbIM aHOManbHbIM BO3Ae AICTBUAM

MpumensieTca IEC 60664-1 (nognyHkt 5.3.3.3).

5.4.3.4 YCTOMYMBOCTb K MEXaHUYECKUM BO3eACTBUAM

MpumensieTca IEC 60664-1 (nognyHkt 5.3.3.4).

5.4.3.5 YCTOMYMBOCTb K ANUTENbHbIM TENMOBbIM aHOMasrIbHbIM BO3AeUCTBUSIM

MpumenseTcsa IEC 60664-1 (nognyHkT 5.3.3.5).

5.3.3.6 YCTOMYMBOCTb K NOCrneAcTBUAM BO3AeACTBUSA BRAXHOCTU

MpumensieTca IEC 60664-1 (noanyHkT 5.3.3.6).

5.3.3.7 YcTOMYMBOCTDb K APYrMM BO3OeACTBUAM

MpumensieTca IEC 60664-1 (nognyHkt 5.3.3.7).

6 NcnbiTaHUA N U3MepPeHus
6.1 UcnbiTaHuA

6.1.1 OcHOBHbIE NONOXEHUA

Crnepyowme npoueaypbl UCNbITAHUA, NPUMEHSEMble K TUMOBbLIM WUCMLITAHUAM C YYETOM TOrO, YTO
BO3MOXHbI MOBPEXAEHUE UM U3HOC 06pasLoB, MOTYT ObiTb NpuemneMbiMu. MoapasymeBaeTCH, YTO UCMbI-
TaHHbI 0Bpasel He npeaHasHayYeH aAnsa ganbHENLero UCNoNbL30BaHNS.

MpumedaHue 1— EcnunnaHupyetcsa unu Tpebyetca gansHelllee Ucnonb3oBaHue ucnblTaHHoro obpas-
ua, HeobXxogMMo OTAENbHOE peLleHne TEXHMYECKOro koMuTeTa. B aToMm cryyae noboe BbICOKOBOMLTHOE WCMbITaHue
LOMKHO KOMOMHUPOBATLCA C OTAENBHEIM NpoboeM, naMepsemblM B cooTBeTcTBUM ¢ 6.1.3.5 n IEC 60664-1 (MpunoxeHue
C).

VcnbiTaTenbHble NPOLEeAYpbl 3aKio4atoTcs B;

- NPOBEpPKE U30NALUMOHHBIX NMPOMEXYTKOB (CM. 6.1.2);

- npoBepke TBeEpAoN usonsauum (cm. 6.1.3);

- ANBNEKTPUHECKMX UCTNBITAHMAX KOMNNEKTHOro ob6opyaoBaHus (cm. 6.1.4);

- apyrux ucnbitaHusx (cm. IEC 60664-1 (noanyHkt 6.1.5)).

Bo3aencTeust Ha U3ONALMOHHBIE NPOMEXYTKM U TBEPAYIO U3ONALMIO, BbIPAXKEHHbIE KPATKOBPEMEHHBI-
MU MepeHanpsHKEHUMU, OLIEHUBAIOTCA UCMBITAHUAMWU UMMYIbCHLIM HanpsXXEHMEM, KOTOPOE MOXET ObITb
3aMEHEHO UCMbITAHUSAMU NMEPEMEHHbIM UMM MOCTOSHHLIM HanpsXeHueM. 30nsaunoHHbIe MPOMEXYTKM paBs-
Hble Unu GonblUMe, Yem NpUBEAEHHbIE AnA crydas A Tabnuupl 2, MOryT BbITh NOATBEPXKOEHLI U3MEPEHUEM
UMW UCTbITAHMEM HaMpshKeHUeM. Ecnu 3Ha4YeHns NPOMEXYTKOB MEHbLUE, YeM NPUBEAEHHbIE ANA cnyyas A
Tabnuubl 2, OHW JOMKHbI ObITb NOATBEPXKAEHBI UCMBITAHUSIMU HANPSXKEHUEM.

CnocoBHoCTb TBEPAON M30NAUUKM BbITb YCTOMYMBOK K BO3AEWCTBUIO HaNpshkeHUst B NoGOM crnyyae
AO0JDkHA ObITb NOATBEPXAEHA UCMBITAHUAMM HanpskeHnem. CTOMKOCTb K BO3AENCTBUIO KPAaTKOBPEMEHHbIX
HanpsXXeHUn OLLeHUBAETCA WUCMLITAHUEM UMMYMbLCHBIM HANPSHXEHUEM, KOTOPOE MOXET ObiTb 3aMEHEHO UC-
MbITAHUAMU HaMNPSHXKEHUSIMU NEPEMEHHOIO UMW NOCTOAHHOrO Toka. CTOMKOCTb K BO3AEHCTBMIO ANUTENBHOIO
HanNpsHXXEHUs1 NEPEMEHHOTO TOKa MOXeET OblTb MOATBEPXAEHA TONbKO MUCMbITAHMEM NMEPEMEHHbIM HaNpsKe-
HUeM. McnblTaHne Hanps>keHMeM NOCTOSAHHOIO TOKa BENWYMHOW, paBHOW aMMiUTYAHOMY 3HAYEHUIO Hanps-
YKEHUA MEePEMEHHOr0 TOKa, HEMOSHOCTbIO 3KBUBAMEHTHO UCMbLITAHUIO NEePEeMEHHbIM TOKOM BCneacCTBUE pas-
FIMYHBIX XapaKTepUCTUK CTOMKOCTU TBEPAON U30NALMMK K pasfUYHbIM TUNAM HanpsbkeHus. Tem He MeHee, B
cryyae BO3eMCTBUSA TOMbKO HANPSXKEHUA MOCTOAHHOrO TOKa, UCTbITAaHWE NMOCTOAHHLIM TOKOM NPUMEHUMO.
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MpumeyaHune 2 — Ecnu Ans NogTBEPXAEHUS U3ONSLMOHHBIX NPOMEXYTKOB BO3MOXHa 3aMeHa UcnbITa-
HUSI UMMYNBCHLIM HaNPSHKEHUEM UCTMBITaHUAMU HaNpPsXKEHUSIMU NepeMEeHHOro UK NOCTOSHHOrO TOKa, TO ANs NoATBep-
XIOEeHUs TBEpOW M30MSLUMK NPUHLWNMANBEHO HEBO3MOXHA 3aMeHa WCMBITaHUA NepeMeHHbIM TOKOM UCTbITaHUueM MM-
MySbCHLIM HanpsbkeHneMm. OCHOBHas MPWYMHa STOr0 — pasfnUuus B PacrnpoCTpaHeHWn UMMYSIbCHOrO HampsKeHUs B
CPaBHEHUM C HamnpsbkeHUeM MPOMBILLMEHHON YacToTbl, 0COBEHHO B KOMMMEKCHBIX LEnsX, B hopMax 3aBUCUMOCTU Xa-
paKTEPUCTUK CTOKOCTU TBEPAOMW M3OMSALMN U B NMPOAOIMKUTENBHOCTM BO3LeCTBUA aHOMaNbHOrO HampsiKeHNs.

6.1.2 UcnbiTaHnA ANA noaATBePXKOEHUA COOTBETCTBUS U3ONSLUMOHHBIX MPOMEXYTKOB (3a30pOB)

6.1.2.1 OCHOBHbIE NOSIOXEHUA

Koraa anektpoobopyaoBaHme NOABEPraeTcs ANeKTPMYECKMM UCMbITAHUAM ANS NOATBEPXKAEHUS COOT-
BETCTBUS U3ONALMOHHbLIX MPOMEXYTKOB, UCMLITAHUA NPOBOAAT HA CTOWKOCTb K HanpPsXKEHMUIO, YKasaHHOMY B
5.2. Heobxoammoe ucnbITaHne Ans NOATBEPKAEHUS COOTBETCTBUA U3ONALMOHHBIX MPOMEXYTKOB — UCMbITa-
HUE UMMYNbCHLIM HaNpPs>KeHWEM, OAHAKO B COOTBETCTBUM C 5.2.3 AaHHOE ucChbITaHue TpebyeTca ans m3o-
NAUUOHHBIX MPOMEXKYTKOB MEHbLUMX, YeM 3HAYEHWs1, YkadaHHble Ans cnyyas A Tabnuupl 2.

Ecnu ycTonumMBOCTb K BO3AEWCTBUAM ANUTENLHOIO Hanps>XeHWs, MUMKOBOrO BO3BpAaLLAIOLLErocs Ha-
NPSHXKEHUSA UM BPEMEHHOTO MepeHanpsi>KeHss B COOTBETCTBUK C 5.2 ABNSAeTCA onpeaensalowmM Ana usMe-
PEHUs1 U30NALMOHHBIX MPOMEXYTKOB U €CMNU U30NALUOHHBIE NMPOMEXYTKU MEHbLLE, YeM 3HAYEHUs, yKasaH-
Hble Ansa cnyyaa A Tabnuupl 3, HE06X0AWMBI UCTBITAHWUA NEPEMEHHBIM HANPSHXKEHWEM B cooTBeTCTBUK C |IEC
60664-1 (nognyHkT 6.1.2.2.2.2).

Korpa noaresepxaeHWe COOTBETCTBUS U3ONALIMOHHLIX NPOMEXYTKOB BHYTPU 0OOpyaoBaHMSA MNPOBO-
ANTCS UCMBITAHMEM MMNYSIbCHBIM HanpshkeHnem, TO Heobxoaumo obecnednTb onpeaeneHne UMNyMbCHOMO
HanpspKkeHWA, NPUKNaabiBaemMoro K U3onsLMOHHbIM NPOMEXYTKaM Npu UCMbITaHUW.

MpumevyaHunsa

1 OnekTpuyeckoe UCMbITaHWE M3OMALMOHHBIX MPOMEXYTKOB KeNaTenbHO TakKe BO3AeiCTBYET Ha CMEXHYto
TBEpPAYO U30NALMIO.

2 [na HekoTOpbIX cry4aeB faHHble WUCMbITAHUSA MOXHO MCMNONb3oBaTh AN MPOBEPKM PacCTOSHUIA yTeu-
Kn, cm. 5.3.2.6.

3 [AnA ucnblTaHuii 3akoHYeHHOro (KoMneKkTHoro) o6opyaoBaHus cM. 6.1.4.

6.1.2.2 icnbITaHUSA HaNpPsXXeHUeMm

6.1.2.2.1 QuanekTpuyeckoe ncnbiTaHue UMMyrbCHbIM HaNpPsDKEHUEM

6.1.2.2.1.1 OCHOBHbIE NONOXEHUS

Llenblo JaHHOrO MCNbITaHUS ABNAETCA NOATBEPXKAEHUE COOTBETCTBUSI U3ONALMOHHBLIX NPOMEXYTKOB
YCTOMYMBOCTU K KPATKOBPEMEHHBIM NEepeHanpskeHUAM. cnbiTaHue MMNyrbCHbIM BblAEPXMBaEMbIM HanNpsi-
XEHWEeM NpoBoAMTCA UMNYNbCOM bopMbl BOMHbI 1,2/50 MC 3HaYeHuMeM amnnuTyabl B cCooTBeTCTBUM C IEC
60664-1 (tabnuua F.5, npunoxenue F). Mpumensierca popma BonHbl no IEC 61180-1 (pasaensl 6.1 u 6.2).
OHa npumeHseTcs AN MOAENUPOBAHMSA MEPEHANPSKEHWIA, BO3HMKAIOLMX BCREACTBUE NPOLIECCOB aTMO-
chepHOro xapakrepa u BCneAcTBue KOMMYTaLUOHHBIX NPOLIECCOB HU3KOBOSIbTHOrO 060pyAOBaHMA.

B cuny pasbpoca pe3ynbTaTOB WCMbLITAHUA NMPU Pa3HbLIX UCMLITATENBHLIX UMNYNbLCAX MCNbITAHUS
AOMKHBLI NPOBOAUTCA MUHUMYM TPEMS UMNYNbCaMu NPU KAXA0W NONSIPHOCTM C UHTepBanamu He meHee 1
CceK Mexay uMnynbcamu.

MpumMeyvyaHue 1— BbixogHoil UMNeAaHC UMNYITLCHOTO reHepaTopa JorKkeH 6biTb He 6onee 500 Om. MNpu
nNpoBeAeHUN UcnbiTaHnii Ha 06opyAOBaHUM CO BCTPOEHHBIMU KOMMOHEHTaMU, Yepe3 KOTopble NPOXOAUT UCTbITATENbHLIA
TOK, AOMKeH BbITb YkazaH Hanbonee HU3KWIA BUPTYyarnbHbIA UMNeAaHC MMNYNbCHOro reHepatopa (cM. IEC 61180-2, nyHKT
9.2). B Takux cnyvasx BO3MOXEH pe30HaHCHbIH 3 deKT, KOTOPbLIA MOXET YBENUYUTL MUKOBOE 3HAYEHUE UCTILITATENLHO-
ro HaNPSXXEHWS, YTO JOIMKHO ObITb YHTEHO NPU HAa3HAYEHUMN UCTILITAaTENBHOrO HaMNPsPKEHUS.

TexHn4yeckue KOMUTETbI MOMYT Ha3HAuyaTb anbTEpPHATUBHbIE UCMLITAHUA AUINEKTPUYECKUX XapaKTe-
PUCTUK N30NALMKM B COOTBETCTBUK C 6.1.2.2.2.

MpuMeyvyaHue 2— 3HayeHus, ykasaHHble B IEC 60664-1 (Tabnmua F.5, npunoxenune F) nonyyeHsl B pe-
3ynbTate pacqeToB, npuBeaeHHbx B [EC 60664-1 (noanyHkT 6.1.2.2.1.3). [N TOYHOCTU UHGOPMaLMKU B3ATbl HauBbIC-
Lne 3Ha4YeHNUA TOYHOCTU. B HEKOTOPLIX Cryyasx TEXHUYECKNE KOMUTETLI MOTYT OKPYTTISTb 3HAYEHUSA.

6.1.2.2.1.2 BbliGOp MMNYNbCHOIO UCMNbITATENBHOIO HANPSHKEHUSA

Ecnn Heo6xoaUMO aneKTpUYECKoe UCTILITAHUE KOOPpAUHALMK U3onsLum 060pyaoBaHusi C y4ueToM U3o-
NAUNOHHBIX MPOMEXYTKOB (AN M3OMNALMOHHBIX NMPOMEXYTKOB MEHbLUMX, YEM 3HAYEHUS, yKa3aHHble Ansi
cnyvasa A Tabnuupl 2), 060opyaoBaHUEe AOMKHO UCTILITLIBATLCA UMMYNbLCHLIM HanpskeHUeMm, COOTBETCTBYIO-
WUM HOMUHANbHOMY UMIMYIbLCHOMY HaMNpPsHKEHWUIO, YCTAHOBNIEHHOMY B COOTBETCTBUU C 4.3.3. [Ina Ha3Haye-
HUA UCNLITATENBHOrO UMNYMbLCHOIO HaNpsXKeHMA npumeHsieTcs IEC 60664-1 (Tabnuua F.5, npunoxeHue F).
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Ona ycnoBui UCNbITAHMI TEXHUYECKUE KOMMTETbl [OJDKHbI YCTAHOBUTb 3HAYEHUS TeMmneparypbl U
BRAXHOCTM.

TexHu4Yeckne KOMUTETbI AOIDKHbI PACCMOTPETH BOMPOC O TOM, AOJDKHLI 1M JONOSTHUTENbLHO K TUNOBbLIM
UCNbITAHUAM NPOBOAUTLCA BLIOOPOYHBIE MM KOHTPOJILHLIE UCTILITAHUS.

6.1.2.2.1.3 PacueT 3HaueHuit no IEC 60664-1, tabnuua F.5 (npunoxenue F).

MpumenseTca IEC 60664-1 (noanyHkT 6.1.2.2.1.3).

6.1.2.2.2 UcnbiTaHusa anbTepHaTUBHbLIE, AUINEKTPUYECKUM UCTILITAHUAM UMIMYILCHLIM HANPSHXXEHUEM

6.1.2.2.2.1 OCHOBHbIE MONOXeHUA

TexHuyeckue KOMUTETLI MOTYT ONPEAENATb UCNbLITAHUS HANPSHKEHUEM NEePEMEHHOTO UIU NOCTOSIHHO-
ro ToKa Ans 4acTM4HOro 00opyAOBaHNUA KaK anbTepHATUBHBLIA METO.

MpumeuyaHue — Korga ucneiTaHUs NepeMeHHbIM UKW MOCTOSIHHBIM TOKOM C MUKOBBIM 3HAYEHWEM Hanpsi-
JKEHUsI, COOTBETCTBYIOLMM MMMYNbCHOMY WCMbITAaTENBHOMY HanpsbkeHuto ykasaHHoMy B |EC 60664-1 (Tabnuua F.5,
npunoxeHue F), ucnonb3yoT Ans NOATBEPKAEHUS CTORKOCTU U3ONSALMOHHBIX NPOMEXYTKOB, 3TO Bhi3bliBaeT 6onee Bbl-
COKoe BO3leiCTBUE Ha TBEpAYH U30NAuMio BcneacTBue 6onee AnUTENbHOrO BO3AENCTBUS UCTILITATENBHOMO HanpsxXe-
HUA. OTO HECOMHEHHO MOXET MEepPerpysuTb U NOBPEeAUTL TBEPAYIO U30NALMI0. TEXHUYECKUe KOMUTETHI AOMMKHbI YYUTbI-
BaTb 3TO 0OCTOATENLCTBO NPU HA3HAYEHUN UCNBITAHWIA NEPEMEHHBIM WU NOCTOSIHHBIM TOKOM B KayecTBe anbTepHaTu-
Bbl UCMbITAHUAM UMMYNbLCHBIM HanpskeHueM. Kak anbTepHaTUBHbIA BapuaHT UCNbITAHME MMMYNbCHBIM HanpsKeHneM
npuBegeHo B 6.1.2.2.1.

6.1.2.2.2.2 filnanekrpn4eckoe UCnNbITaHne HanpsXKkeHUem nepeMeHHoro Toka
MNpumensieTcs IEC 60664-1 (noanyHkT 6.1.2.2.2.2).
6.1.2.2.2.3 lnanekTpn4eckoe UCNbITaHUe HanpsXKeHUEM NOCTOSAHHOIO TOKa
MNpumeHsetcs IEC 60664-1 (noanyHkT 6.1.2.2.2.3).

6.1.3 UcnbiTaHuAa ana noaTBePXKAEHUA COOTBETCTBUA TBEPAOH U30ONALIMMU

6.1.3.1 Bei6op ucnbiTaHui

TBepaas U3onauus, KOTopas MOXeT ObiTb 00bEKTOM MexaHMYeCKuX BO3AENCTBUIA B NpoLecce npuMe-
HEHUR, XPaHEHUsl, TPAHCNOPTUPOBAHUA UMK YCTAHOBKM O00OPYAOBaHUS, AOJDKHA ObiThb UCMLITAHA C Y4ETOM
MexaHu4ecknx Bubpauuin 1 yaapos nepes AUINEKTPUYECKUMU UCNILITAHUSIMU. TEXHUYECKMe KOMUTEThI MOTYT
yCTaHaBNMBaTb METOAbI UCMbITAHMUA.

MpuMmeyaHune — CraHgapTHole MeTOAbl WCMbITAHUA YCTaHaBNMBAOT W3 COOTBETCTBYlOWeH uac-
1 IEC 60068.

WcnbiTaHus Ans KOOPAUHALMU U3OMALUUW SIBNSIOTCA TUMOBLIMU UCNBITAHUAMU. OHN COCTOAT U3 cne-
JyOLWmnX BUAOB:

a) McenelTaHnss MMNYNbCHBIM BbIAEPXKUBAEMbIM HAMPSHKEHUEM ANS NOATBEPXAEHUA CNOCOBHOCTU
TBepaOW M30NALMM BbiAEPXKMBATb HOMUHANBHOE MMNYITbCHOE HanpsbkeHue (cM. 5.4.3.2.2).

b) UcnbiTaHne HanpskeHMeM NepemMeHHOro Toka Ans NOATBEMKAEHUA CTOMKOCTU TBEpPAOoW M30NALMm

- KPaTKOBPEMEHHbLIM NepeHanpskeHusam (cm. 5.4.3.2.3);

- NOBLILLUEHHOMY HaMPSXKEHUIO ANUTENBHOrO0 BO3AENCTBUS;

- BOCCTaHaBMMBAaLEMY NMUKOBOMY HanpskeHuto (CM. 5.4.3.2.4).

Ecnu nukoBoe 3HaYEHME UCTLITATENBbHOIO HaNpPsXeHWs NEPEMEHHOr0 ToKa paBHO UnNK 6onbLLE HOMM-
HarNbHOrO MMMYMNbCHOrO HAMPSXKEHUS, UCMbITAHUE HANPSHKEHUEM MEPEMEHHOr0 TOKA NEpPEeKpPbIBAET UCMbITa-
HUE UMNYNbCHBIM HaNpPsXKEHUEM.

TeBepaas u3onAUMSA UMEET PasfiMuYHble XapakTepUCTUKM CTOMKOCTM MO CPABHEHMWIO CO CTOMKOCTBIO
U30MALMOHHBIX BO3AYLUHBIX NPOMEXYTKOB, €CNM BpeMsi BO3AEWCTBMA MoBbIWAETCA. B 0CHOBHOM cnoco6-
HOCTb CTOMKOCTM U30MALUMU 3HAYUTENBHO CHUXaeTcs. 3 aToro cneayer, Yto UCMNbITAaHWE NEPEMEHHbIM TO-
KOM, €Crnv OHO onpeAeneHo Ans NOATBEPXAEHUs COOTBETCTBUS CTOMKOCTM TBEPAON U3OMALUMU, HE MOXET
3aMEHUTb UCMbITAHUS UMNYIIbCHBIM HaMNPSXEHUEM.

C) VcnblTaHwe oTaenbHbIM (HacTUYHbIM) NPOBOEM CRYXUT ANs NOATBEPKAEHWUS TOrO, YTO HET OT-
ZenbHbIX NpoBoeB NpW BO3AEWCTBUN HA TBEPAYIO U3OMNALMIO:

- NOBBILLUEHHOTO HaNPSXEHUs1 ANUTENbHOIO BO3EiCTBUS;

- NepeHanpskeHnii BpEMEHHOro gencteus (cm. 5.4.3.2.3);

- BOCCTaHaBMMBAIOLLET0 NMKOBOro HanpsbkeHus (cm. 5.4.3.2.4).

d) UcnbiTaHne HanpskeHMEM NepeMeHHOro Toka BbICOKOW 4acToThbl ANA NOATBEPXAEHUS OTCYTCTBUSA
NOBPEXAEHWUIA NPU AUINEKTPUYECKOM HarpeBe B COOTBETCTBUM C 5.4.3.2.5.

TEeXHUYEeCKMe KOMUTETbl JOMKHbI YTOUHSATL, KakKMe TUMOBbIE UCMbITAHUA TPEBYIOTCA MPU BO3MOXHbIX
BO3eNCTBUAX, UMEIOLLIMX MECTO B 060pYyAOBaHUM.
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McnbiTaHus yacTuiHbiMM Npo6GosiMK ANnst TBEPAON M3ONSALUMM AOJDKHbI HA3HAYATLCA, €CNU 3HAYEeHue
NUKOBOIO HamnpsKeHUs1, yKasaHHOro B nepeumncrieHun c), npesbiiaet 700 B u pasHOCTb HANPSXKEHHOCTU NO-
ns B cpegHem npesbiwaeTt 1 kB/mMm. PasHOCTb HaNPsHKEHHOCTM NOMA — 3TO 3HAYEHUE NUKOBOTO HaNpPsXXeHus
Ha PacCTOSHUU MEeXAY ABYMSI TOYKaMM C PasHbiM NOTEHLMUANOM.

Bbileyka3aHHbIE UCTILITAHUA MOTYT ObITb Takke NpeagHasHayYeHbl AN BbIOOPOYHBLIX UM KOHTPOSbHBIX
ucnbiTaHuii. TeM He MeHee, B 00513aHHOCTb TEXHUYECKMX KOMUTETOB BXOAUT onpeaeneHue nepevHein eoi6o-
POYHBIX U KOHTPOJIbHbIX UCTLITAHWIA, KOTOPbIE AOIDKHLI MOATBEPXKAATL KAYECTBO M30NSALUMM B Npouecce nNpo-
u3BoAacTBa. MeToabl UCMbITAHUSA U YCNOBUS UCTILITAHUWA, NMPEAHA3HAYEHHBIX ANA 3TUX NPOBEPOK, AOIMKHbLI
ObITb TakKUMK, YTOOBLI NPABUILHO OLIEHMBATL XapakTepPUCTUKKN U30nsiLmKn 6e3 NPUYMHEHUA el NOBPEXAEHUA.

Koraa wucnbiTaHUsi NPOBOAATCA HA KOMMJEKTHOM 000pyaoBaHuM, cneayeT NPUMEHATb Npoueaypbl,
yKkasaHHble B 6.1.4.

6.1.3.2 YcnoBusa ucnbiTaHum

MNpumensetca IEC 60664-1 (noanyHkT 6.1.3.2).

6.1.3.3 UcnbiTaHMe UMNYIbLCHLIM HanpPsHKeHneMm

6.1.3.3.1 MeToabl UCMbLITAHUIA MMNYNbLCHBLIM HaMNpsHKeHMEM Mo 6.1.2.2.1 NPUMEHAIOTCA Takke U K
TBEPAON U3ONALMM, UCKIIOYAsA TO, YTO KOpPEKTUpYoLWuini hakTop, ykasaHHbii B IEC 60664-1 (tabnuua F.5,
npunoxexue F), He npumeHseTca. UcnbiTaHne A0mkHO ObiTh NpOBEAEHO nNogayven Nt UMNYnNbCOB NPy Ka-
JKAOW NMOMNAPHOCTM C UHTEpPBanaMmu Mexay umnynbcamu 1 cek. ®opMa BOSIHbI KaXaoro UMRNynbca AOSMKHA
3anucbiBatbhes (cM. IEC 60664-1, noanyHkT 6.1.3.3.2).

6.1.3.3.2 NpuMeHAeMbIn KpUTEPUI

Mpumengaetca IEC 60664-1 (noanyHkT 6.1.3.3.2).

6.1.3.4 UcnbITaHusA HaNpsAXXeHUeM NepeMeHHOro Toka NPOMbIWMEHHOW YacTOTbI

6.1.3.4.1 Metoa ucnbiTaHus

dopma BOMHbI UCTILITATENBLHOrO HANPSXXEHUA NPOMbILLNIEHHON 4acToTbl A0SMKHA ObiTb CUHYCOMAANb-
HON. 31O TpeboBaHWe BbINOMHEHO, €CNIM COOTHOLUEHWE MEeXAY NUKOBLIM M A€CTBYIOWUM 3HAYEHUSAMU Ha-

NpsKeHus cocrasnsieT \/5 + 3%. MNukoBOE 3HAYEHUE NEPEMEHHOTO UCTLITATENbHOIO HANPSHKEHUSI AOIDKHO
ObITb PABHO MAKCMMAarnbHOMY HanpsbKEHUIO, YkasaHHOMY B nepevncneHun b) 6.1.3.1.

UcnbiTaTtenbHoe HanpshkKeHne AnA OCHOBHOW WU AONOMHUTENBHON M30NAUUN AOSMKHO UMETH TO XKe ca-
MO€ 3Ha4yeHue, YTO U HaNpPSDKEHUs, yka3aHHble B nepedncnerdun b) 6.1.3.1. Ana ycuneHHON U3onsumum ucnbl-
TaTenbHOe HanpsXXeHue JOMKHO UMETb YABOEHHOE 3Ha4YeHue, YKasaHHOE A5 OCHOBHOW M30MNALMKU.

WcnbiTaTensHOE HanpspKeHWe AOMMKHO paBHOMEPHO NOAHMMATLCA OT 0 B 40 3HaYeHUs, ykazaHHOro B
5.3.3.2, 3a Bpems He Gonee 5 cek U yaepxuBaTbCs B TEUEHUE BPEMEHHU, MO KpaiiHen mepe, 60 cek.

B Tex cnyyasx, koraa BpeMEHHOe nepeHanpsikeHne KOpoTKOro nepuoaa Aencrens Tpebyer HasHade-
HUS Haubonee cTpormx TpebOoBaHUN C Y4ETOM aMNAUTYAbl UCMbITATENIbHOTO HANPSAXEHWUS, YMEHbLUEHUE
ANUTENbHOCTU UCTLITAHMA A0 MWHUMAanNbHOIMO 3HAYEHUs 5 CEeK AOMKHO ObiTb PACCMOTPEHO TEXHUYECKUMM
KOMUTETaMM.

MpumMedaHune 1 — OTgenbHble TUNBI U3ONALMK, NogBepraemble ANUTENIBHOMY BO3L4EACTBUIO, MOFYT Mo-
TpeboBaTb 0BHapyXeHWs crnabbix MecT B TBEPLON U30NALMN.

MpumeyaHune 2— B cnyyae UCMbITAHUIA C YH4ETOM BbICOKOrO 3Ha4Y€HUS YCTOWYMBOrO HanpsKEHWUs, BKIHO-
Yas BbICOKOE MUKOBOE 3HayeHue, BOCCTaHaBMNMBaloLLee HanpsXxeHue, TeXHUYECKMe KOMUTETLI JOSMKHbI paccmaTpuBaTth
BBeJeHMWe rpaHuL 6e30nacHOCTU UCMBITATENBHOMO HaNPSXXEHNS.

B HEKOTOPbIX Cry4asx UCMbITAaTENbHOE HAMNPSXKEHWe NepPeMEHHOro Toka HeobX0ANMO 3aMeHATb UCMbI-
TaTernbHbIM HaNPsH>KEHMEM MOCTOAHHOMO TOKa CO 3HAYE€HWEM PaBHbIM MUKOBOMY 3HAYEHUIO HAMNPSHKEHUA ne-
PEMEHHOr0 TOKa, OAHAKO 3TO WUCNbITAHUE XENATENbHO AOJMKHO OblTb MEHEE XKECTKOe, YEM UCMbITaHWe ne-
PEMEHHBLIM TOKOM. TEeXHUYECKME KOMUTETLI AOJDKHbI AABATb 3aKIIOYEHUSA MO 9TOW cuTyauum (cum. 6.1.3.6).

UcnelTatensHoe obopyaoBanue ykaszaHo B IEC 61180-2. PekomeHayeTcsl, UTOBblI TOK KOPOTKOTO 3a-
MbIKaHWUS Ha BbIXode reHepartopa Obin He meHee 200 MA.

MpumeyaHnune 3 — [OnAa ucnbiTaTenbHblX Hanpsx)eHuii npesbiwarowmx 3 kB, Heobxoaumo, 4YTobbl HOMU-
HanbHas MOLLHOCTb UcnbITaTenbHoro o6opyaoBaHus 6eina He MeHee 600 BA.

Tok cpabaTtbiBaHUs reHepaTopa AOMKEH ObiTb YCTAHOBMNEH Ha pabodee 3HadeHue 100 MA wnu ans
UCNbITAaTENBLHOr0 HanpsHkeHus Bbiwe 6 KB Ha BO3MOXHO 64nbLuee 3HaYeHue.

MpuMeyaHne 4 — [Ana KOHTPOSbHBIX UCTBITAHWA TOK cpabaTbiBaHWA MOXET OblTb OTPerynupoBaH Ha
MEHbLLIYH BEMUYUHY, HO He MeHee 3,5 MA.

6.1.3.4.2 NpuMeHsaeMbIvi KpUTEPUI
He fomkHO ObITb CNy4YaeB NePEKPbITUSA TBEPAON M30NALMN.
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6.1.3.5 UcnbiTaHuA oTAeNnbHBIM NPOGoem

6.1.3.5.1 OCHOBHbIE NOMOXeHUA

dopma BOMHbI UCMLITATENLHOIO HaMPSKEHUS NEPEMEHHOTO TOKA MPOMbILLUMEHHON Y4acToThl AOMKHA
ObITb CUHYCOMAANbLHOW. 3TO TpeBOBAHUE BLINONHEHO, ECN COOTHOLLEHWE MEXAY NUKOBLIM W AEACTBYIOLLUM

3Ha4YEeHUAMU HaMpPs>XKEHUA COCTaBnAeT \/5 t 3%. MNukoBoe 3HayeHune U; (CM pUCyHOK 1) AODKHO ObITb paBHO
HanbonbLUEMY 3HAYEHUIO, YKA3aHHOMY B nepeuncneHumn ¢) 6.1.3.1, ¢ y4eToM MNoBbILLIAIOLLUX KOIDDULIMEH-
TOB F4, F3, U F4, YTO NPUMEHUMO.

MeToabl ucnbITaHUsi OTAENbHBIM NpoBoem npueeaeHsl B IEC 60664-1 (npunoxeHue C). Mpu BbINOnN-
HEHWW UCMbITAHUA NPUMEHSIOT MOBbILLAOWME KO3 DULUMEHTLI. Takue npuMepbl UMEKTCa AN MUKOBOTO
BOCCTaHaBNMBAKOLLEro HanpsbkeHus Urp, aHanormyHble KoaPMULMEHTbI MPUMEHSIIOTCA ANS BLICOKOrO YCTOR-
YMBOTO HANPSXKEHUS U NPOAOIIKUTESNbHBIX BPEMEHHbIX MEPEHANPSDKEHWIA.

F; — ocHOBHOI KoacpdpuumeHT (chaktop) 6e30nacHOCTU ANA UCTbITAHUS OTAENbHLIM Npoboem U Ha-
3Ha4YeHUss pasmMepoB OCHOBHOM U AOMNOSNHUTENBHON N30NALUN.

3aTyxalolee HanpsXXeHWe 4acTUYHOro Npobos MOXEeT BO3AeCTBOBAaTL NMPU OKPYXXAIOLLMX YCIOBUSX,
Takux Kkak Temnepartypa. 3TW BO3AEUCTBUA YYTEHbI OCHOBHbLIM KO3(hbduLUmMeHToM Ge30onacHoCTH Fy paBHbIM
1,2.

W3 aToro cneayeT, 4TO 3aTyxatoLlee HanpsKeHue YacTUYHOro npobos Ansi OCHOBHOMW M AOMOSIHUTENb-
HOW U30MALMKM paBHO, NO KpanHen mepe 1,2 Uy

F> — koachcbmumeHT (hakTop) 3anasgbiBaHUst YaCTUYHOIO npobosi.

3anasablBaHUA NPOUCXOAAT MEXAY Havyanom BO3AENCTBMSA HaNPsXKeHUs1 YaCTMYHOro npobosa U, u Ha-
Yanom BO3AEWCTBUS HaMPSHXKEHWA YacTMYHOro npobos U,. OTaenbHbIE ONbIThl NOKA3bIBAIOT, UTO F, HE Gonee
3Ha4yeHus 1,25. M3 aTtoro cneayeT, YTO A4S OCHOBHOW WM AONOMHUTENBHOW M30NALMW HayYanbHOE 3HaAYeHue
UCNbITATENbHOTO HANPSXEHUA CoCTaBnAET F-Fy Uy, TO €CThb 1,2:1,25-U, uTt0 paBHo 1,5 Uy,

MpuMeyaHUe — YUUTbIBAETCS, YTO SHEPTUS YACTUYHOrO NPo6Os UHULMMPOBaHA BPEMEHHBIM NepeHanps-
XeHUeM, npesblllarolmm Ui, U MOXET MOAAEPKUBATECS, HanpUMep, Mpu 3HaYEHUAX MUKOBOro BOCCTaHaBNMBAIOLEro
HanpsXXeHUsl, NpeBbILIaloLuX 3HauYeHne Us. OTa cuTyalmus MoXeT noTpeGoBaTh MPUMEHEHUs A4S UCTIBITAHUS UMAYSIbC-
HOrO U MEePeMEHHOro HamnpshKeHUl, UTo HeyAoGHO. M3 aToro cregyer, YTo UCMbITaHWe MepeMEeHHLIM HaMpsHKEHNEM Bhbi-
MOSHSHOT MPY BO3HUKHOBEHWM MNOBBILLEHHOTO HAMPSHKEHUSI.

F3 — pononHuTenbHbIN ko3 duumneHT (daktop) 6€30nMacHOCTU ANA UCMLITAHUA OTAENbHLIM Pa3psA0M
M Ha3Ha4YeHus pasMepoB YCUMNEHHOW M30NALMHN.

Ons ycuneHHoi nsonsuum Tpedyetcs oueHka Gonee 3Ha4YuTenbHbIX pUckoB. U3 3TOro cneayer, 4to
HeoBX0AMM AOMONHUTENbHbIA KOadhdmumneHT 6e3onacHoCTU F; paBHbli 1,25. HayanbHoe 3Ha4YeHue ucnbiTa-
TENbHOro HanpPsXeHUs paBHo Fy-Fy-Fo Uy, unn 1,2:1,25-1,25-Uyp, ut0 pasHo 1,875 Uy,

F4 — koadpduumeHT (hakTop), y4UTbIBAIOLLMIA OTKIIOHEHNE OT HOMUHANbLHOrO HanpskeHuusa U, B rnae-
HON HU3KOBOMBLTHOW CUCTEME MUTAHMUS.

Ons uenen, NPUCOEANHEHHbIX K FMaBHOW HU3KOBOSbTHOW CUCTEME NMUTAHUSA, 3TOT KOSMULUMEHT yuu-
TbIBAET OTKIIOHEHWE HanpPsKEeHWs1 B MaBHON CMCTEME OT ero HOMMHAanNbLHOro 3HayeHus. M3 atoro cneayer,
YTO MUK 3HAYEHUS HaMPSHKEHUA OTHOCUTESIbHO HOMMHASbLHOrO 3Ha4YeHus U, OTNM4YaeTCs yBENUYEHUEM C
y4yeToM KoahdpuumneHTa F, pasHoro 1,1.

6.1.3.5.2 NMoarteepxaeHme COOTBETCTBUSA

McnbiTaHue noaTeepXKaaeT, YTo oTAernbHble Npobon nogaepmMBatoTes nNpu HanbonbLIMX U3 Cneayio-
LUMX 3HaYEHUIA:

- MUKOBOTO 3HAYEHUA MAKCUMArIbHOrO YCTOWUYMBOIO HaNPsHKEeHUs;

- MMKOBOTO 3HaYEHUs1 BPEMEHHOr0 nepeHanpshkeHnsa AnuTenbHoro aencreua (cMm. 5.3.3.2.3);

- BOCCTaHaBnMBaloLLero nMKOBOro HanpskeHus (cMm. 5.3.3.2.4).

MpuMeyaHune — [na cny4aes, Koraa AOMNOMHUTENBHO TpebyeTcA UMeTb AaHHble AeACTBUTENbHLIX 3HaYe-
HUA HayanbHOro U 3aTyxaloLlero HampsKeHus, npoueaypa waMepeHus faHa B |[EC 60664-1 (pasgen D.1, npunoxe-
Hue D).

Mpu McnbITaHUAX UCTbITAHUE OTAENbHBIM UMMNYNLCOM TMaBHbIM 0OpPa3oM MPUMEHSIETCA K KOMMOHEH-
TaMm, HebonblwuM COOPOYHBIM eanHuLaM u HeborblioMy o6GopyaoBaHuto. Mpu UCNLITAHMM KOMMMEKTHOTO
obopyaoBaHua cnegyet obpatuTb BHUMAaHME HA HEOBXOAUMOCTb YCTAaHOBMNEHUS NpeaensHoro ocnabneHus
curHana 4acTu4Horo paspsiia, korga M3MepeHusi NpOBOAAT Ha BbiBOAAX 060pya0oBaHuUS.

Bcnegcrteue koadpduumeHta Fq, MUHMManNbHOe HEOOXOAMMOE 3HAYEHME 3aTyxaloLIero HanpsHkeHUs
npo6os AOMKHO ObiTb Gornee BbICOKUM, YeM HaubOmblLuee 3HAYEHWE HAaNPSHKEHUS, 3aperncTpupoBaHHOEe
BbILLE.

B cooTBeTCTBMM C BUAOM UCMbITAaTENLHOIO 06pasua TEXHUYECKME KOMUTETbI JOMKHbI OFOBOPUTS!

- ucneitarensHbln Tok (IEC 60664-1, pasgen C.1, npunoxenue C);
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- nameputenbHoe obopyposaHue (IEC 60664-1, pasgen C.3, npunoxexHne C n pasgen D.2, npunoxe-
Hue D);

- n3mepeHmne vactotbl (IEC 60664-1, nyHkT C.3.1, npunoxeHme C n nyHkT D.3.3, npunoxeHue D);

- npoueaypbl ncnbitalnin (6.1.3.5.3).

6.1.3.5.3 [lpoueaypbl ncnbiTaHus

3HayeHue ucnblTaTeNlbHOro HanpsxxeHus Ut paBHO 1,2 3HayeHMs Heobxoammoro HanpshkeHus Ue, Bbl-
3blBAOLW,Ero OANHOYHbLIA NPo6O. B CBA3N C 3a4epXKOW OfgMHOYHOro npobos (cm. 6.1.3.5.1) AOMKHO ObiTb
NPUNOXeHo 1,25-kpaTHoOe 3HaYeHne HavyaslbHOro HanpsXXeHus.

HanpshkeHue 4O/HKHO MOCTENeHHO nogHuMaTbcs oT 0 B 40 HavyanbHOro UCNbITATENBHOTO HanpsXXeHus
F2 Ut, wm F-|-F2, To ecTb 1,2-1,25, 4To paBHO 1,5-KpaTHOMY 3HAUYEHWUIO HAMBOMbLUIETO U3 HaNPsSXXEHW, yka-
3aHHbIX B 6.1.3.5.2. Ero nogaepXuBalT NOCTOSAHHbIM B TeYeHue 3aaHHOro BpemeHn ~ He npesblilwasa 5 cek.
Ecnu oTcyTCTBYIOT (hpakTbl 4aCTMUYHOro NpPo6os, ucnbiTaTe/lbHOE HanpsXxeHue noHmxawT Ao 0 B nocne goc-
TXeHna BpemeHun tb Ecnu nponcxogaTt oTAefbHble Npo6ou, UChbITaTeNbHOE HanpshKeHue nogHuMalT [0
3HayeHUs ucnbiTaTeNbHOro HanpsxeHus Ut u nogaepxuBalT NOCTOAHHbIM B TEYEHME YKa3aHHOro Bpeme-
HM t2TONbKO TOrAa, Korga npou3BoAAT M3MepPeHue aMnanTyAbl YacTUYHOro Npo6os.

PucyHok 1- VcnblTaTenbHoe HanpsXXeHue

6.1.3.5.4 TpuMmeHsieMblii KpUTepUii

MpumeHsetca |IEC 60664-1 (noanyHKT 6.1.3.5.4).

6.1.3.6 WcnbiTaHMe HanpsXeHUem MOCTOAHHOIO Toka

Hanps)keHne NOCTOSAHHOIO TOKa, €C/IM ero 3HayeHue paBHO MWKOBOMY 3HAYEHMUIO HanpsXeHua nepe-
MEHHOr0 TOKa, HEeMoOSIHOCTbK 3SKBUBAMIEHTHO BO3AENCTBMIO HAMPAXEHUS NEepeMeHHOro Toka BCneACcTBue
pasfnMyHOro BO3AENCTBMS Ha TBEpPAYH M30MALMI0 HanpshkeHwuii 3TUX TMMOB. TeM He MeHee, B C/lyyae BO3-
[eNCTBMA Ha U30/ALUI0 YACTOIO0 MOCTOAHHOIO HAaNpPsXXeHWS WUCMbITAHWMA HanpsXXeHWeM MNOCTOSAHHOro Toka
NPUMEHUMO.

McnbiTaTenbHoe HanpshkeHue MOCTOSAHHOIO TOKa He AO0J/DKHO cofepxaTb nynbcauuu. 370 TpeboBaHue
BbINOJIHEHO, €C/IM COOTHOLWEHNE MeXAy MUKOBbIM 3HAYEHWEM HanpsHXeHUs W cpefHMM 3HayeHMeM cocTaBs-
naet 1,0 £ 3 %. CpefHee 3HaYeHME UCNbITATE/IbHOTO HaNpPsXXeHUs MOCTOAHHOro ToKa AOJ/DKHO ObiTb paBHO
NMKOBOMY 3HAYEHMWIO HaMNpsHXXeHWs NepemMeHHOro Toka, ykasaHHOMYy B nepeuncrieHun b) 6.1.3.1.

[na OCHOBHOW M30NAUUN W AONOMHUTENBHON WU30AAUUW WUCNbITATE/IbHOE HanpshKeHue AO/MKHO 6biTb
TEM XXe caMbliM, KOTOpOe yka3aHO B nepeuducneHun b) 6.1.3.1. AN yCUNEHHOW u30NauMn uUcnbliTaTesbHoe
HanpshkeHne AO/HKHO 6biTb paBHO ABOWHOMY 3HAYEHWUIO HaNpsHXXeHWs, NMPUMEHAEMOro ANA UCMbITaHUA oOc-
HOBHOW M3019UUN.

VcnbiTaTenbHoe HanpsXeHne MOCTOSAHHOMO TOKa A0/HKHO paBHOMEPHO nofHumatbes oT 0 B go 3Ha-
yeHus, ykasaHHoro B 5.4.3.2, 3a Bpems He 60nee 5 cek M ygepxumBaTbCs B TeyeHue, No kKpanHein mepe 60
cek.

MpumeuyaHne 1— BonpegeneHHbIX cayyasx TOK NPo6os OT KOHAEHCATOPOB MOXET ObiTb 6onbluel Benu-
YWHBI Y A/TUTENIBHOCTY, YeM HEO6XOAMMO.
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UcnbiTaTensHoe obopyaoBaHue ykasaHo B IEC 61180-2. PekoMmeHayeTcs, 4TOOblI TOK KOPOTKOrO 3a-
MbIKaHUS Ha BbIXOAE reHepartopa Obin He meHee 200 MA.

MpuMeyaHune 2 — [Ana ucnuliTaTenbHbIX HaNpsXXeHWA, nNpesbilLarolmx 3 kB, HeobxofuMo, YTOBEI HOMK-
HanbHas MOLWHOCTb UCTbITaTensHoro obopyaosaHus 6eina He meHee 600 BA.

Tok cpabaTtbiBaHus reHepaTopa AOkeH ObiTb YCTAHOBNEH Ha paboyee 3Havenue 100 MA unu ans
MCNbITaTeNbHOrO HaNPsXKeHUSA Bbilwe 6 kB Ha BO3MOXHO 60nbluee 3Ha4YeHue.

MpumeuvaHue 3 — [NA KOHTPONbHLIX UCMLITAHWIA TOK cpabaTbiBaHWA MOXeT ObiTb OTperynuMpoBaH Ha
MEHbLUYIO BENNYUHY, HO HE MeHee 10 MA.

6.1.3.7 UcnbiTaHue HanpAXXeHUeM NepeMeHHOro ToKka BbICOKOM YacTOThbl

OnA ucnbiTaHuA HaNPsHXeHMEM NEPEMEHHOTO TOKAa BbICOKON 4actoTbl N0 5.3.3.2.5 moryT 6biTb HEOO-
XOOUMbI AOMNOSTHUTENbLHOE MNN anbTePHATUBHOE UCNbLITAHMA HaNPSHXKEHUEM NepemMeHHOro Toka no 6.1.3.4
UNU UCNbITAHNE OTAENbHbIM Npo6oem no 6.1.3.5.

6.1.4 NMpoBeaeHue AUINEKTPUYECKUX UCTILITAHUN HA KOMNJNIEKTHOM 060pPyAOBaHUU

6.1.4.1 OCHOBHbIE NOMOXEHUA

Mpumensierca IEC 60664-1 (noanyHkT 6.1.4.1).

6.1.4.2 UcnbiTyeMble YacTun

Mpumensietca IEC 60664-1 (noanyHkT 6.1.4.2).

6.1.4.3 MoaroToBka uenen obopyaoBaHUa

MpumenseTca IEC 60664-1 (noanyHkT 6.1.4.3).

6.1.4.4 3HayeHne UCNbITATENbLHOrO HaNpPsXKeHUA

Llenn, nogknioYeHHble K rMaBHOMW HW3KOBOSMbTHOW CETWU, MCNbLITHLIBAIOTCA B COOTBETCTBMM C6.1.2 n
6.1.3.

McnblTaTenbHOE HanpsbkeHue, NPUMIOKEHHOE MeXAay ABYMS uenamu o6opyaoBaHus, AOSHKHO UMETb
3HayeHue, COOTHECEHHOE C HambOoNbLUMM 3HAYEHMEM HANPSDKEHUS, KOTOPOEe MOXET NpuUnaraTbCa Mexay
STUMM LIENSAMM.

6.1.4.5 Kputepum oLeHKu

Mpumensietcs IEC 60664-1 (noanyHkT 6.1.4.5).

6.1.5 [ipyrue ucnbiTaHusa

MpumenseTcs IEC 60664-1 (nognyHkT 6.1.5).

6.1.6 TOYHOCTb U3MEpPEeHUIN UCNbITYEMbIX NapaMeTpPoB
MpumenseTca IEC 60664-1 (nognyHkT 6.1.6).

6.2 IamepeHue M30NALMUOHHBIX MPOMEXYTKOB M PACCTOAHUMN YTEUYKMN
MpumeHseTcs IEC 60664-1 (nyHKT 6.2).
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Mpunoxexnue A
(cnpaBoyHoe)

Ha3HayeHue yCTOMYMBOro MMHUMYMA U3ONSLMOHHON CTONKOCTH

A.1 NpeaBaputenbHoe yTOUHEHUe

HaHHoe npunoxeHne coaepXuT UHPOPMaLMIO O Ha3Ha4YeHUN pa3MepoB PacCTOSAHWUIN yTeyku, obecrneunBaroLLmux
Heobx0aUMOe CONPOTUBNEHUE U30NALUKN NPU ASHCTBYIOLLMX 3HAYEHUSAX HanpskeHUs Huwxke 10000 B, koTopoe pacnpo-
CTPaHAETCA Ha PacCTOAHUA yTeukn MeHee 250 MM. HecMOTps Ha To, YTO HacToALUIA CTaHAApT OrpaHM4YMBaeT pa3smepsbl
paccTOAHUN YTEYKN ABYMA MUNNUMETpaMU, AaHHasA MHOPMaLUs cOofepPXUT XapaKTEPUCTUKU PacCTOAHUIA YTEYKM, Ooc-
HOBaHHbIX Ha YPOBHE BNaXXHOCTN U BHE CTENEHW 3arpsi3HEHUS.

A.2 CooTHoLWEHNe MeXAY MUHUMAaNbHbLIM CONMPOTUBIIEHUEM U3ONSILIUM U YPOBHEM BNaXXHOCTU

CornacoBaHue ¢ 3afiaHHbLIM MaKCUMasbHEIM TOKOM YTeYKM UIM MUHUMAarbHBIM CONPOTUBIIEHMEM U3ONSILMA MO-
XeT 6bITb NPOBEPEHO NPUMEHEHNEM 3HAYEHNIA CONPOTUBIEHWUIA, NPUBEAEHHLIX B Tabnuue A.1 HacTosILLEro NpUNoXeHUs,
U C YYETOM 3aBUCUMOCTU OT MaKCUManbHOW OTHOCUTENBHOW BMaXHOCTU, OXXUAAEMOA Ha NOBEPXHOCTU M3oMsLMK. 3Ha-
YeHusi B Tabnuue A.1 HacTosILLLEro NPUNOXEHUS1 OCHOBaHbI Ha JJaHHbIX UCCNeA0BaHUI AN PacCcTOsHWIA yTeuku, npuBe-
JeHHbIX B Tabnuue A.2 HacTosLLEero NPUNOXEHNS, MeXAY napanmnenbHbIMU NPOBOAHUKAMU, UMEIOLMMU ANUHY 50 MM.
Onsi apyrux, 6onee ANUHHLIX pasMepoB, MOXEeT MpeAnonaraTeCsi Hanuuue oGpaTHO-NPONOPLMOHaNbLHOW 3aBUCUMOCTU
CONPOTUBNEHUS U3ONALNHU.

3HayeHUs1 B Tabnuue A.1 HacTOSILLEro MPUIOXeHUs NOKa3bIBalOT 3aBUCUMOCTE MEXZY YPOBHSIMU BITaXXHOCTU U
OTHOCUTESBbHON BNaXHOCTHI0 MUKPOCPEAb! U AeACTBUTENbHBI, KOrAa ANUTENBHO HET KOHAEHCALUU Ha NOBEPXHOCTU U30-
nayum.

Tabnunuya A1— MuHMManbHbIE CONPOTUBIIEHUE U30NSALUK

YpoBeHb OTHocUTenbHasn BnaxHoctb, % MuHuMarbHoe conpoTus-
BMaXXHOCTU OnutensHas KpaTkoBpemeHHas neHve nsonsauyum, Om
HL 2% <75 <75 > 10°
HL 2 <75 <85 >10°
HL 3 <95 <95 > 10"

MpuMeyaHuns

1 OTHocuTenbHas BrnaxHocTe Gonblias, Yem 95 %, koTopas CylwecTBYeT ANUTENbHbLIN Nepuog, MOXeT Bbi3BaTb
fanbHelllee CHUXEHUE COMPOTUBMEHUA M30NALMU. TeM He MeHee, CONPOTUBNEHUE M3ONALUUN B OCHOBHOM AOSMKHO
ocTaBaTbes Bhile 10° Om.

2 3HayeHus AnA MUHWMAarbHOTO COMPOTUBIIEHUS U30MALMU NMPUMEHSAIOTCA NpU caMblxX XyALUUX yenosusax. CpeaHue
MUHUMarbHbIe 3HaYEHUS, NO MeHbLUeR Mepe, Ha OAMH NopsAAOK BblLLe.

3 PesynbTaThl UCMbITAHWI MOKa3kbIBAOT, YTO COMPOTUBIIEHWE M30MALMU MOXET ObiTb YMEHbLUEHO Ha ABa nopsaka,
ecnu oTHocUTenbHasa BRaXHocTb yBenuuusaetca ¢ 50 % o 75 %. PocT oTHocuTenbHOW BRaxHocTh ¢ 75 % 8o 95 %
MOXET Bbl3BaTb fJalibHelillee CHUXEeHWE CONpOoTUBIEHUS n3onsaumn 6onee YeM Ha fBa nopsigka.

¥ MUHMMansHoe conpoTuBreHne nsonaummn 6ornee 10° OM MoXeT BbITb TOMBKO B YCMOBUSX YPOBHS BRaxHocTh HL 2,
€CNU OTHOCUTENbHAas BNaXKHOCTh He NpeBbIaeT 75 % B TeYeHNe KOPOTKOro nepuoga.

Tabnuuya A2— PaccTosHus yTeuku, NoaaepX1BatoLLe MUHUManbHYIO NPOYHOCTb U30NALMMU

MWHWMaInbHbIe PACCTOAHUSA YTEYKU, MM
OeiicTBytoee YpOBEHb BMaXHOCTH
3HayeHune HL 2, HL 2, HL 3, HL 3,
HanpskeHns®, B HanpsXeHWe nocTo- HanpshxeHne nepe- HanpskeHWe NocTo- HanpskeHue nepe-
SAHHOrO TOKa MEHHOro ToKa AHHOro TOKa MEHHoro Toka”

<40 - - 1,0 1,0

50 - - 1,0 1,25

63 0,16 0,16 1,0 1,6

80 0,19 0,19 1,2 2,0

100 0,22 0,22 1,4 2,5

125 0,25 0,27 1,6 3,1

160 0,30 0,42 1,9 4,0

200 0,35 0,66 22 5,0

250 0,40 1,0 2,5 6,3

320 0,63 1,5 3,2 8,0°

400 1,0 2,5 4,0 10,0

500 1,5 4,07 5,0 12,5

630 25 6,3 6,3 16

800 4,07 8,0% 8,0° 20
1000 5,0 10,0 10,0 25
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MuHUManbHbIE PpaccTOAHUSA YTEYKU, MM
Heicteytowee YpoBeHb BMaxHOCTH
3Ha4eHune HL 2, HL 2, HL 3, HL 3,
HanpsokeHns?, B HanpsxeHWe NocTo- HanpsikeHue nepe- HanpsikeHue nocro- HanpsxeHue nege-
AHHOrO TOKa MEHHOrO ToKa SIHHOrO TOKa MEHHOro Toka

1250 6,3 12,5 12,5 32
1600 8,0 16 16 40
2000 10,0 20 20 50
2500 12,5 25 25 63
3200 16 32 32 80
4000 20 40 40 100
5000 25 50 50 125
6300 32 63 63 160
8000 40 80 80 200
10000 50 100 100 250

3 370 HanpsXeHUs AN

- (byHKUMOHarbLHOM n3onauun — pabovee HanpskeHMe,

- OCHOBHOW W [OMOSTHUTENBHON U30NALMK ANS Lenei, NUTaeMbIX HEMOCPEACTBEHHO OT OCHOBHOIO UCTOMHUKA NUTa-
HUA — cM. 4.3.2.2.1; HanpsixeHus, ykasaHHble B IEC 60664-1, Tabnuua F.3a n Tabnuua F.3b (npunoxenue F), ocHo-
BaHbl HA HOMWHANBLHOM HanpsKeHUW 060py[0BaHNS UMM HOMUHAINBHOM HanpsKEHUW U30MNALMK;

- OCHOBHOIA 1 JONOMHUTENBLHOIN U30NALMM cucTeM, 06opyAOBaHNUSA UNKU BHYTPEHHUX Lieneid, Korga nuTaHne ocyLecTB-
JNIAeTCA He OT OCHOBHOIo UCTOMHUKa — cM. IEC 60664-1, 4.3.2.2.2; BLICOKOE 3Ha4YeHUe AeiCTBYIOWEro HanpsKeHUs
MOXET BO3[leiicTBOBaTb Ha cucTemy, obopyfioBaHNe UMW BHYTPEHHME LIEMU, MUTAeMble HOMUHAMbHLIM HanpsikeHWeEM
1 paboTatoLine B pasnUyHbIX COMeTaHUAX KOMOUHALMIA HOMUHANBHBIX XapakTepucTK obopyoBaHus.

®) CTeknoHanonHeHHble NTaMUHaTbI (FR4) u nonukapboHaTbl He MOTYT NPUMEHSATLCA B STUX YCIOBUSIX.

) 3TW 3HAYEHUS W 3HAYEHUS AN GOMbLIMX HanpsbkeHWA MoryT ObITb YCTaHOBIIEHBI NEPECYETOM MO JIMHeHO 3aBU-
CUMOCTW UccneoBaTeNbCKUX 3HAYEHUN.

A.3 HasHaueHune pasmepoB

Pasmepbl, ykaszaHHble B Tabnmue A.2 1 Tabnuue A.3 HacTosALWero NpUIoXeHusl, NPUMEHSOTCA ANA Haubonbllen
BMNaXHOCTK, yKazaHHOW B Tabnuue A.1 HacTosLLero npunoxeHus. BnaxHocTs, npesblwarowasn 95 %, unium koHaeHcauus
BRaru, Korga HanpsKeHue npuknagbiBaeTcs Nonepek paccTosiHUS YTEYKW, NOCTOSHHO CHUXAIOT CONPOTUBNEHUE M30ns-
umu. MuHUManeHbIe pasMepsl ANNA U3OMSLMOHHBIX MPOMEXYTKOB B Tabnvue A.2 HacTosLLero NpunoXXeHUs oLeHeHbl Ha
OCHOBE cucTemaTuyeckoro cbopa faHHbIX M nepecyeTa ¢ y4eTOM MPOrHO3Upyemoro cpoka cnyx6el obopyaoBaHus B
TeyeHue 15 neT B yCroBUsAX BO3LENCTBNSA HaNPsXKEHUS.
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Mpunoxexnue B
(oBsasaTenbHoe)

McnbiTaHne BNaronornoweHus
B.1 O6bekKT ncnbiTaHumn

[ns HazHa4eHWss pa3MepoB M3ONALMOHHBIX MPOMEXYTKOB C Y4ETOM WCKPOBLIX MPOGOEeB NPUMEHUMBI XapaKTepu-
CTWKM BMaronornoleHns M3onsuMOHHBIX MaTepranos. B cOOTBETCTBUM CO CTOWMKOCTBIO K MMMYNbCHOMY BbiAEpXuBae-
MOMY HanpsXEHWIO NOBEPXHOCTEN pasNYHbLIX U3ONALMOHHBIX MaTepUanoB B YCNOBUAX BNaXXHOCTW YCTaHOBIIEHb! rpyn-
nbl Bnaroctoitkoctn WAG 1, WAG 2, WAG 3 1 WAG 4. O6GbeKkToM faHHbIX UCNbITaHWi ABNSeTCA OLEeHKa COOTBETCT-
BYIOLMX FPYyNn BRaronornoweHns ans NoBepXHOCTel M3ONALMOHHBIX MaTepuanoB NyTeM YCTaHOBMEHWUA KPUTUYECKOM
OTHOCUTENBHON BNAXHOCTK.

B.2 XapaKTepUCTUKU CTOMKOCTN PpacCTOSIHUI YTEUKU B YCIOBUAX BbICOKON BRaXHOCTU

CTONKOCTb K HanpsAXeHUro paCCTOHHMVI YTEYKN MOXET CyLUeCTBEeHHO CHUXaTbCA C POCTOM BITaXXHOCTW. B atux yc-
NTOBUAX Brara MOXeT aﬂ,COpGMpOBaTbCH NOBEPXHOCTBHO U3ONAUMOHHOIO MaTtepuana. Manble PacCToOAHUA YyTEeYKU Hau-
Gonee NnoABepXeHbl 3TOMY ABEHUIO.

B.3 MeToa ucnbiTaHuit

B.3.1 McnbiTaTenbHblil o6pasel

Ans ucnelTaHuil AoMKeH NPUMEHSTECA HOBLIA 06pasel U30NALMOHHOTO MaTepuana TOMLWMWHON NPUMEPHO 1 MM,
pasMepamu U POPMOIA KOHUrypaLMn 3neKTpogda CornacHo pUCYHKYy B.1 HacTosAwero npunoxeHus. OH MOXeT 6biTb
NoAroToBIIEH METOAOM MPOW3BOACTBA NeYaTHbIX MiaT, B 3TOM Cly4ae COOTBETCTBYIOLAS O4YUCTKA OT PE3UCTUBHBIX NPO-
LYKTOB CYLLECTBEHHO BNUSIET Ha pesynbTaThl UCMbITaHUA. Pe3ynbTaThl UCNbITAHWIA ANA BCEX U3MEPEHHBIX TOYEK AOMXK-
Hbl BbITh BKItOYEHBI B OBLLYIO OLIEHKY Pe3ynbTaToB.

MpumedvyaHue — Ecrum ucneiTaTenbHelil obpasel; 6bin NOArOTOBAEH UHEIM METOLOM, YeM MeTof Npons-
BOACTBA MeYaTHbIX NaT, YacTb MaTepuana ¢ nriockon MoBEPXHOCTLI0 MOXET GbiTb NPUMEHEHa C 3anNpeccoBLIBAHUEM B
MOBEpPXHOCTb 3MEKTPOAOB, KaK MoKasaHo Ha PUCYHKe B.1 HacTosilero cTaHaapTa. Ha o6pasle AomkHO GbiTe NPoBeAeHO
MUHUMYM LECATb UCTbITaHWIA ¢ pacrpeieneHnemM ToYeK U3MepeHUii Mpu KpUTUHECKOR OTHOCUTENBHONM BIaXHOCTH, NpU-
cyleit HeoAHOPOAHLIM CTPYKTYpaM KoMMayHAHLIX MaTepuarnos. Mo Mepe NonyyeHnUs pe3ynsTaTos BHIYMCAAIOT CpeaHne
3Ha4YeHuA.

B.3.2 U3amepeHne UMNynNbCHbIX BblAepKMBaeMbIX HanpPAXXeHUh

McnbiTaTensHasa Lenb NpuBefeHa Ha pucyHke B.2 HacToAwero npunoxeHusi. McnbiTaTensHoe HanpsXxeHue oT-
puLaTensHON NoNApHOCTH, UMetolee dopmy BonHel 1,2/50 mMke (M. IEC 61180-1), nony4atoT oT UMNYNBCHOrO reHepa-
Topa C BBIXOAHBIM MMMegaHcoM B gnanasoHe oT 50 Om go 500 Om. UcnbiTaTenbHblid o6pa3sel noMeLwatoT B KnumaTude-
CKYl0 KaMepy U MOAHWMAIOT BNaxHOCTb Ao Tpebyemoro 3HadeHus. Ha obpa3sel nogatoT HanpsoKeHne oT UMMYNLCHOro
reHepatopa. CtaTuctuyeckue pasbpockl UMNYMbLCHOTO BLIAEPXNMBAEMOro HaMpPsPKEHUA CHUXAIKOT, BO3AEHCTBYA nocpea-
CTBOM YnbTpaduonNeToBOro U3Ny4eHus npu NoAcBeTKE UCMbITATENbHON NOBEPXHOCTU PTYTHON BaKyyMHOW namnoii. B
HabnofeHnn NocpecTBOM ynbTpadMoneToBoro punsTpa HET HeO6X0AUMOCTH, eCnn nocneaoBaTenNbHO NPOUCXOANUT
oT 10 go 20 npo6oeB., Nnydlle Ha HecKkonbkux obpasuax. B aToM cnyqae pa3bpoc NPoGUBHOMO HaNpSXXEHUA aHaNU3npy-
eTCcs U BblAepXUBaAEMOe HanpsXeHWe yCcTaHaBMBaETCA N0 MUHUMaNbHOMY 3HAY€HUIO (BbIMMCNEHHOMY KaK cpefjHee U3
TpeX HaMMEHbLUUX 3HaYeHUi). MpuknagbiBaeMoe uUchbITaTeNBHOE HanpsXeHne AOMKHO U3MEPATLCA BLICOKOBOMBTHLIM
AaTYNKOM U LMdPOBLIM 3anoMUHaOLWUM ocLUorpadom.

MpumMeyvyaHune — VcnulTaHs MOTyT NPOBOAUTLCSA € NMPUMEHEHUEM KOMNBLIOTEPHOr0 U3MEepeHUa noaxoas-
UM MHTepdencom.

B.3.3 NMpoueaypa ucnbiTaHUi

O6pa3subl NoAroTaBnMBalOT € paccTosHUeM Mexay anekTpogamu 6,3, 2,5, 1,0, 0,4 n 0,16 MM B COOTBETCTBUN C
pucyHkoM B.1 HacTosLero npunoxerus. MNpu oTbope 0b6pasLioB AOMKHbBI YYUTHIBATLCA NOCNEACTBUA BO3LeCTBUA nNpo-
LieCcoB U3roTOBMEHUS NMOBEPXHOCTM MaTepuana, T.e NpeccoBaHneM Unu MexaHu4eckoi o6paboTkow.

MpuMeHsaoTCA cneaytoLue npoueaypsl.

MenbiTyeMblii oBpasel) BulgepxuBatoT npu Temnepatype (25 £ 1) °C 1 oTHocuTenbHON BnaxHoctn (70 £ 3) % B
TeyeHue YeTblpex Yacos. [locne aToro NpuKNagbiBaloT UMMNYNbCHOE BbiAepXUBaeMoe HanpsxxeHue, naMepsemMoe B co-
0TBeTCTBUM C B.3.2 Npu pasnmnyHbIX 3HAYEHUSX OTHOCUTENBHON BIaXHOCTMU.

HayanbHoe 3HayeHue oTHOCWTeNbHOW BriaxHocTn 70 % yBenuumBaloT BO3MOXHO BbicTpo cTyneHsmu no 5 %
BMAOTb A0 3Ha4veHus 95 %. Npu kaxaoMm yBernMyYeHUn Ha OfHY CTYMeHb M3MEepstoT BblAepXMBaeMoe UMMNYbCHOE Ha-
npsxkeHne. Kputnieckoi cHMTaAETCS BNaXHOCTb, NMPpKU KOTOPOI BblgepXuBaeMoe UMMYNbCHOE HanpsxXeHUe CHUXaeTes [0
ypoBHA 95 % OT BbIZEPKUBAEMOro 3Ha4EHUS NPU OTHOCUTENBHON BraxHocTh 70 %.

MMNynbChl HanpsHKeHUa ¢ yBenuyeHnem amnnuTyabl NpuknajbiBatoT nonepek Kaxaoro anektpofa Ao nosesneHus
nckpoBoro npo6osi. IMnynbcHoe BhiAepXXMBaEMoe HanpsbkeHUe oLeHuBaroT cornacHo B.3.2.
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KpuTnyeckyto OTHOCUTENbHYIHO BAAXXKHOCTbL ONpefensatoT ANA KaXAOoro pacCTosAHMA YTEYKU W rpynnbl BAAronorso-
LeHus, npueBefeHHoW B 5.3.2.3.5. 'padhmyeckoe npepcrTaBneHne pesynbTaToB UCMbITAHWUA KPUTUYECKOW BNaXHOCTU ANS
mMaTepuanos, ykasaHHbIX B 5.3.2.3.5, npeacrtasneHo, Ha pucyHke B.3 HacToswero npuioXeHus.

MpunmeyaHunsa

1 VcnbiTaTenbHoblil 06pasel, COOTBETCTBYOWMA pUCYHKY B.1 HacToswWwero npunoXeHus, COAepXuUT psag uamepu-
Te/bHbIX TOYEK /1 K&KAO0r0 PacCTOAHNA YTEUKN AN1S NPUNOXKEHUSA UCNbITATENIbHOIO HanpsXeHus.

2 Tpadvky Ha pucyHke B.3 HacToswero npuioXeHus OCHOBaHbl Ha M3MEpEeHWsX MpuM MasioM Lare npupocTa
BlaXHocTn B 1 %.

96
4x0,16
4x0,4
3x1,0
2x2,5
2x6,3
50

Pa3smepbl B MM

PucyHok B.1 — 3cku3 ncnbiTatenbHOro obpasua
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1— reHepartop UMMNy/bCOB; 2 — KAMMaTUYeckasi kamepa; 3 — UCMbITaTe NbHbIA 06pasel;
4 — unhpoBoIt 3aNOMUHAOLWMIA ocumnnorpad; 5— KomnbloTep; 6 — namna ynbTpaguoNeToBoro U3yyeHus;
7 — BbICOKOBO/IbTHbI AATUMK; 8 — KOMMYHUKALMOHHbLIE NMPOBOAHMKM

PucyHok B.2 — WcnbiTaTenbHas ycTaHoBKa
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OTHOCUTENbHAs! BIAXHOCTb. %

A _ kepamuka (97 % AbO3, 6e3 cTekna); B — cTeknoHanoNHeHHble 3NOKCUAHbIe NnaMuHaTtbl FR4;

C — nonwunactpoBasa pesnHa, Tun 802; D — hbeHonbHaA pesuHa, tun 31,5, E NONMNMUAHBIE TMJIEHKN,
oKnenBawLle CTEeK/I0HANO/HEHHbI 3NOKCUAHbIA namuHaTt FR4, F deHOonbHas pesnHa, okienBawLas
namuHat FR2; G — nonuacteposblii namuHat GPO lIl; H — menamuHoBas pesuHa, Tun 150;

/| — nonnbyTteneHtepedtonar; K — nonukapboHart

PncyHok B.3 — KpuTtuueckas oTHoOCUTENIbHAA BNAXHOCTb ANA U30MALUUOHHBIX MaTepuasios
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MpunoxeHne C
(cnpaBo4HOE)

AvnarpamMmmbl Ha3HayeHNda pa3mMepoB

Cnegyowme gunarpaMmbl MOKasblBalT 3aBUCMMOCTb MeXay ¢akTtopamu, BO3A4EWCTBYKOLWMMM Ha HasHadveHue
pasMepoB M30MALMOHHbIX MPOMEXYTKOB (3a30pOB) M pacCTOAHWIA YyTeUkM Ha KoopAuHauuio m3onsauuun. JuarpaMmmbl Bbl-
BOAAT Ha MepBblii N1aH OCHOBHble (PakTOpbl U He cogepXaT B MOSHONW mMepe MOHOro o063opa COOTBETCTBYHOLWMX BTO-
PUYHbIX (DAKTOPOB.

Kak n3BecTHo, npoueaypbl HazHayeHUs pasMepoB 3a30POB U PaCCTOSAHUIA yTeukn He3aBUCUMbI Apyr oT agpyra. Ko-
raa pasmepbl 3a30pa W pPaccTOSAHUA YyTeUYKM OTHOCATCA K 06uiei ANA HUX U30NALMOHHON NOBEPXHOCTU, ANA oboux cny-
yaeB NpumeHseTcs 60NbLlWKi U3 pasmepos.

MprnmeyaHne — BkoYeHbl Bce Lenu, NOABEPXEHHbIE BO3ECTBUIO BHELLIHUX HaNpPshKeHwul

PucyHok C.1 — [luarpamma gns HasHayeHnss pasMepoB U30MALNOHHLIX MPOMEXYTKOB AN Leneli, HenocpeCTBEHHO
NPUCOEANHEHHbIX K INaBHOMY UCTOYHUKY NUTaHUA
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MpumeuyaHune — Bkaw4yeHbl Bce Lenu, CyLeCTBEHHO HE MOABEPXEHHbIE BO34ENCTBUIO BHELLHMUX Hanps-
XEeHW.

PucyHok C.2 — [uarpamma Ans HasHauyeHus pasmepoB M30/SALMOHHbIX MPOMEXYTKOB ANS Lienei, HeNocpeacTBEHHO He
NPUCOeANHEHHbIX K FTAaBHOMY WCTOUYHUKY MUTAHUS
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HasHaueHune HasHaueHune
pasmepos pasmepos HasnauyeHune
ncKknwyarwwunx ncKknwvawwnx a3smepoB
TPEKUHT NCKpPOBbIE P P
AN 3po3unto npo6oun C yyeTom
HomMmuHansHoe MMM -
MMAYAbCHOE HOro
HanpshkeHue, conpoTtusne-
Pa6ouee nukKkosoe HUA 130NALUN
HanpshkeHue, nosTopsiouiee-
HOMUHaNbHOE cs HanpshkeHue,
HanpsixeHue, yCTaHOBMBLLEECS
HOMWHaNbHoOE NMKoBOE r—1
HanpsxeHne HanpsbkeHne Pa6ouee
o spewerioe panpaxeme,
Hgl_"l"‘g)‘?(gﬁme HanpsxeHue,
p -+ HOMUHaNbHOE
—_ HanpsixeHue
Tabnuua A.2 usonaunu
Tabnuua 5 #a 4
CreneHb YpoBeHb
3arpsisHeHus B/TAXXHOCTU YpoBHHK
BIAXXHOCTHU
HL 2 un HL 3
MHpekc Mpynnsl
TPEKUHTOCTOWKOCTH Bnaronorno-
maTtepunana (OTW) weHns
N30MALNOHHbIX
MaTepuanos
WAG 1-WAG 4
MuHnmansHoe
paccTosiHne yTeuku,
HUMGONbLUEE U3
NoJsTyYeHHbIX
PaccTosiHue yTeuku, Hanbosnbllee U3 MUHUMAalbHbIX
3HAUYEHWiA, NONYUYEHHbIX 415 3a30pa U PacCTOSHUA YTEUKM
MpuMmedyaHune — CBefeHNs, NOMELIEHHbIE B MOMAAX M3 LWTPUXOBbIX NUHWIA, NpUBEAEHbl TOMbKO AN

nHdopmaLmu.

MocnepoBaTeNnbHOCTb HA3HAYEHUSI Pa3MepPOB MUHUMAasIbHbIX PACCTOSAHUIA YTEYKN:

a) — BbI6OP HaMbOMbLIEro 3HaYeHNa HanpsHKeHus;

b) — pasMepbl paccTosfHWI YyTeuykn AN CTekna, KepamukM W APYrMx HeopraHn4yeckMx MmaTepuanos, He
NOABEPXEHHbIX TPEKNHTY, MOTYT ObiTb HEe 60N1ee B3aMOCBA3aHHbIX pasMepoB 3a30P0B;

C) — ecnu cTeneHb BnaxHoctn HL 1, npumeHsAwTcA pasmepbl 3a3opos; ecnn HL 2 wan HL 3, To npumeHsaeTcs
Tabnunua 5;

d) — rpynna BnaronornoweHna marepuasna MOXeT ObiTb onpefeneHa UCMbITaHUAMMN COMNacHo NpuIoXeHuto B;

e) — ecnu cteneHb BAaxHoctn HL 1, npumeHsaTca pa3mepbl 3a30poB; ecnm HL 2 wnm HL 3, To npumeHseTcs
Tabnnua A.2 (npunoxeHue A).

PucyHok C.3 — [lnarpamma HasHayeHusi pasmepoB PacCTOSAHUNA yTeuku
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Mpunnoxexnune D
(cnpaBoyYHOE)

McnbiTaHne Ha yCTOVIHI/IBOCTb K Hanpsa>XXeHnw B YC/Z10BUAX BJTaXHOCTU

MpuemnembiM UCNbITAHUEM AN MPOBEPKN PACCTOSAHMIA YTEUKM C Y4eTOM WX M30MSLUOHHONM CTOWKOCTU B yC/OBMU-
AX BIAXXHOCTU ABNAETCA WUCNbITAHNE VMMMNY/LCHbIM HanpsXXeHnem. HecmoTps Ha TO, YTO HET C/IOKHOCTU B NMPUMEHEHUN
3TOr0 UCNbITAHUA A1 NPOBEPKM PACCTOAHMIA YTEYKW, OTCYTCTBYET MpakTuka NPUMEHEHWs 3TOro UCMbITaHUA ANA KOM-
NMEKTHOro (3aKOHYEeHHOro) 060pyA0BaHUA, T.K. He BCerfa BO3MOXHO BblAe/INTb PACCTOAHUA YTEUKN.

Cnepywouwme ucnbliTaTe/lbHble npoueaypbl NPeAcTaBfsAlT UCNbITAHUA NEepPeMeHHbIM WM NOCTOAHHBIM Hanpsxe-
HVWEeM, KOTOpble MOryT 3aMeHWUTb WCMbITAHUS UMMNY/IbCHbIM HanpskeHnem Ans o060opynoBaHus, NOABEPrHYyTOro BO3AelicT-
BMIO B/I@XHOCTU. [laHHOe ucChbiTaHue Takxe obecneymBaeT NpoBepky TpebOBaHWA YCTOWYMBOCTU K KPATKOBPEMEHHbLIM
nepeHanpsHKeHnsam.

YCcnoBus BNaXHOCTU Bbl6GMpalT B COOTBETCTBUM C YCTAHOBJIEHHbIM YPOBHEM BiaXHOCTU. PekomeHaylTcsa cne-
Aylole YpoBHW OTHOCUTENBLHOW BnaxHocTu: 85 % ansa cteneHun BnaxHoctn HL 2 n 95 % gns HL 3. Mepepg ncnbiTaHUEM
ob6opyfoBaH/e BblAEPXMBAKT B TEYEHME YeTblpex 4acoB NpU COOTBETCTBYIOLLEM YPOBHE BNAXHOCTU Npu Temnepartype
(25 = 1)°C.

Llenn noarotaBnusatT B cooTBeTcTBUM € IEC 60664-1 (noanyHKT 6.1.4.3) n pucyHkom D.1 (npunoxeHune D). Uc-
nblTaTe/IbHOE HanpsHXXeHUs NepemMeHHOro Toka AO0J/HKHO MMeTb YyacToTy 50/60 Iy, HanpshkeHue MOCTOSAHHOro ToKa LO0JK-
HO MMeTb 3HayeHue, 3KBMBANIEHTHOE MUKOBOMY 3HAUYEHMUIO HanpsHXKeHUs nepemMeHHOoro Toka. [na OCHOBHON M30nAuuuK
OelicTBylOWee 3HAYEHWE MCMbITATENbHOrO HanpshkeHne 1200 B nntc 3HadeHue Un, unm 0,707 3HAYEHUS COOTBETCT-
BYHLW,Ero HOMWHa/IbHOTO WMMY/NbLCHOIO HanpshkeHus B cooTBeTcTBMM Cc IEC 60664-1 (Tabnuua F.1, npunoxeHue F),
YTOYHEHHOE nonpaBoYHbIM KO3huumeHToM B cooTBeTcTBUM € IEC 60664-1 (noanyHkT 6.1.2.2.1.3); npuMeHsoT
6onbllee 3HayYeHVe. HanpsxeHve npuknagbiBaloT B TeUeHne BpemeHu, ykazaHHoro B 6.1.3.4.1.

MpumeuaHune — BkayecTBe npumepa ana obopynoBaHus kateropuu nepeHanpshkeHus I, npumeHsaemoro
npv BbicOTe Hag ypoBHeM mopsa 2000 M u nMewLwero HoMmmHanbHoe HanpshkeHue Un250 B, 3HayeHue ucnbitaresnbHoro
HanpshXKeHUs NepeMeHHOro Toka A/ OCHOBHOW usonauum 1200 B nawc 250 B wam 0,707 -2500 ml, 4yto cocTaBnseTr
1768 B (pelicTBytouiee 3HadeHue). MNpumMeHsieTcs 60Mbliee 3HAYEHME MUCMbITATe/NIbHOro HanpshxeHua — 1768 B. Ans
NMOCTOSIHHOrO TOKa MUCMblTaTesibHoe HanpsihxeHne paBHo 1,414 m(1200 + 250) B unu 2500 B, npumeHsieTcs 60nbliee 3Ha-
yeHue 2500 B.

PucyHok D.1 — YcTaHOBKa A5l UCMbITAHWI Ha BblAepXMBaemMoe HanpskeHue
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Mpunoxexue OA.
(cnpaBoyHoe)

CBefieHNA 0 COOTBETCTBUM MEXIOCYAAPCTBEHHbIX CTAHAAPTOB CCLISTOYHbIM
MeXAYyHapoAHbIM CTaHgapTaMm

Tabnuya OAA1

OB603Ha4eHne U HauMeHoBaHue MeXQyHapo4Horo
CTaHAapTa

CTeneHb co-
OTBETCTBUSA

O6o3Ha4eHne 1 HauMeHoBaHue
COOTBETCTBYHOLLEr0 MeXrocy1apCTBEHHOMo
cTaHgapTa

[IEC 60364-5-51:2005 OneKTpoycTaHOBKW 3faHuiA.
YacTb 5-51: BbiGop u ycTaHoBka anekTpoobopynoBa-
HWsA — OCHOBHbIE Npasuna

*

IEC 60664-1:2007 KoopauHauusa usonsuun ans obo-
PYAOBaHWS B HU3KOBOMbTHBIX cucTemax. YacTb 1:
MpuHUMNbl, TpeboBaHWA U UCbITaHUSA

IEC 60721-3-3:1994 Knaccudukaums ycrioBUA OKpy-
Xatowen cpefbl. Yacte 3-3: Knaccudmkaumsa rpynn
napameTpoB OKpyXatoLlel cpefbl U COOTBETCTBYIOLLUX
cTeneHeit xecTkocTn — CTaunoHapHoe NpUMeEHEHWE B
MecTax, 3allWLLeHHbIX OT NOroAHbLIX YCNOBWiA

IEC 60721-3-7:1995 Knaccudukaumua ycroBuid OKpY-
Xatowen cpefbl. YacTte 3-7: Knaccudukauusa rpynn
napameTpoB OKpyXatolel cpefibl U COOTBETCTBYIOLLUX
cTeneHeit xecTkocTn — [epeHocHoe W HecTauuoHap-
HO€E NMpUMeHeHune

IEC 60721-3-9:1993 Knaccudukaumss ycrnoBuid OKpy-
Xatowen cpepbl. Yactb 3-7: Knaccudmkauyusa rpynn
napameTpoB OKpyXatoLel cpeabl U COOTBETCTBYIOLLUX
CTeneHeh XecTkocTn — MUKpoknumaT BHYTPU NPofyK-
Luu

IEC 61180-1 TexHWKa UCMbITaHUIA BLICOKUM HanpsiKe-
HWEeM HU3KoBOMbTHOro o6opyaoBaHusA. Yactb 1. Onpe-
AeneHus, TpeboBaHusa K UcnbITaHKUIo U Npoueaype

IEC 61180-2 TexHWKa UCMbITaHWA BLICOKMM HanpsiKe-
HWEM HU3KOBOMbTHOro o6opyaoBaHusA. Yactb 2. Ucnbl-
TaTensHoe obopyaosaHue

* COOTBETCTBYIOLLMIA MEXrOCYAapCTBEHHLIA CTaHAapT oTCyTCcTBYeT. o ero NpUHATUA pekoMeHAYyeTCA UCnonb3oBaTh
nepeBof Ha PYCCKUI A3bIK [aHHOMO MEeXAYHapOoAHOro cTaHAapTa. [epeBof AaHHOrO MEXAyHapofHOro cTaHaapTa
HaxoauTes B PefepansHOM MHDOPMaLMOHHOM hoHe TEXHUYECKUX PErNaMeHTOB U CTaHAapToB.
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Buonuorpaduna

[1] IEC 60529:1989 Degrees of protection provided by enclosures (IP code)
Amendment 1 (1999)
Ctenenu 3auThl, obecnevmBaemMele obonovkamu (kog IP)
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